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- 'I.'n:Ls "historical evaluation” of the Advanced Research Projects
Agency (ARPA) as an R&D management institution was commissioned by
ARPA in recognition of the fact that remarkably little in the way of

. 2n official record or institutional memory had been estatlished dur-
ing its seventeen year lifetime. From Agency Direntors tc program
managers, the turnover in its leadership has been rapid by most
bureaucratic standards, thus eroding first hand knowledge of ARFA's
role and activities rather guickly. Conceived,as a unique manage-
ment organization chartered to concentrate on “advanced research” ~-
within the Department of Defense, this very uniqueness has frequently
been gquestioned. Virtually every ARPA Director, and most ARPA
pers'onnel at all levels, have encountered friendly and not-so-
friendly "uby ARPA"" and "what is ARPA?" questions thmughcut 11:3
history. ’I‘hxs recar‘ seexs to explain some of the ™whys™ and “whats."”

For the most part, the study ends in 1972 when ARPA was desig-
rated a Defence Agency. This date was arbitrarily chosén. In in-
stanrces where events or progrars started in earlier periods extend
teyond 1972, they have been pursued 2 bit further for sake of com-
pleteness, but not past 197h4,.- In particular, no attempt has been
made to describe currently active ARPA projects in any detail.
Readers interested in such information are referred to the extensive
ARPA Congressional testimony and supplementary submissions in re-
cent years.

: though this atudy does not purport to te a strictly chronolog-

ical day-by-day sort of history, it has veen necessary to include a
substantial amount of such descriptive information becsuse in many o
instances no ready reference material exists and the reader simply -

zust have the information if events are to be understood. It should '
-also be noted this this study is not, nor-was it intended to be, an '
independent technical assessment of the scientific content of ARPA

work in particular fields of recearch. g

While every attempt has been made to be cemprﬂuensive as to -
major developments in ARPA's history y someé events undoubtedly have
' been missed or barely touched upcn. Others may be trea%ed here in
distorted or even incorrect fashion despite best exfor%s to be
accurate. Such. errors are unavoidable given the incomplete recordA K
availeble for use. Corrective material will be welcomed. -

. " The range of activities that ARPA has béen invblved in since
11958 is truly 'staggering. Discussion of individual programs or
, pro,jects alone could easily match or exceed the length of this
volume; indeed, a few such reports exist, Nor was it possible to
cover all the programs. The sample selected is believed to repre-




sent a reasoravle profile. Apologies are offered in advance to those |
wno feel that something significant has been omitted or dealt with
in too cursory a fashion.

The research effort has ircluded rigorous examinstion of ARPA
files and records, other Federal agency files, published literature,
and interviews and discussions with key individuals who have worked
in ARPA over the years or vwho have been connected with it. Since .-
there are immense gaps in the Agency's files, especially up to 1967,
and only spotty coverage in the records of other agencies and in
the open literature, this work relies very heavily on discussions
with ARFA Directors, Deputy Directors, Chief Scientists, office
directors, and program managers, and other informed persons.

In particular, all of the surviving Directors of ARPA (the flrst,
Roy W. Johnson, is dead) zave unstintingly of their time and made °
nmajor contributions to the research. A special word of thanks is
also owed to Dr. James R. Killian, Jr.,; Dr. Herbert F. York; Admiral
John E, Clark, USN (Ret.); Mr. L. P. Gise; Mr. William H. Godel;
Brigadier General C. !{. Young, Jr. USA (Ret.), and Colonel Dent Lay,
USAF (Ret.) for their assistance in reconstructing the events :
surrounding the creation of ARPA and its early months of operation.

The reoort is organized generally on the basis of chronological
periods which reflect important changes in ARPA's evolution. The
"break points” are relatively easy to identify and follow. Most of
them coincide with the tenures of particular Directors of ARPA;
all rather fait hfully reflect the btroader organizational and pollcy
setting within which ARPA has functioned.

Use of underlined words or phrases in quotations taken from -
interviews are intended to reflect emphases made by the speakers.

-Source footnotes are placed at the end of each chapter for easge of
reference.

The report was prepared under the direction of Lee W. Huff and -
Richard G. Sharp. Approximately two and one-half man years of effort
were prov1ded for the research. . ———
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I-1
CHAPTER I

ARPA: _°ERSPECT; E_AND SETTING

OVERVIEW

The Advanced Research Projects Agency (ARPA) of the Department of
Defense was seventeen years old in 1975. This chronological periocd
spans a muber of proncunced ups and downs, inelnuding both first hand
relationships with Presidents and serious threats to the Agency's con-
tinued existence. ARPA's story is an amalgam of choices of its own
making, pressures exerted on it within the DOD, and the influence of
broader external forces. As is so often the case, the "broader" the
force, the less its impact ls recognized by those cauzht up in the
day-to-day problems of running a particular project, program or agency.
Accordingly ‘a serious.attempt is made throughout this report to relate
ARPA's actions and activities to the changing envirorments within whlch
it has operated. To place ARPA in context quickly, this chapter pre- .
sents four snapshot views of the Agancy and its swroundings: (1) its
general budget history, (2) the general R&D environment in the United
States and ARPA's relationship te it, (3) ARPA's leadership profile,
and (4) an overview of the Agency as developed in this report. '

Budgetary/Administrative History

A capsule history of the ARPA budget, alcng with trends in con-

tracts and professional personnel levels, is shown in Figure I-1,

Begun in an atmosphere of urgency in Februrry 1958, the Azency was
" carried through th= end of Fiscal Year 19556 with a small budgzet pri-
marily drawn from DOD Emergency Funic though it gained immediate super-
visory control over a considerably larger program for which funds had
already been programmed in existing Service budgets. With the beglnnlng
of FY 1959 some of these programs and sthers, dominated by civilian

and military space projects, were incorporated into the ARPA budget, '
‘The FY 1959 budget «- the highest in ARPA's history =-- was half a
billion dollars. Over the next two years most of ‘the space projects
were transferred to NASA and the Services, thereby reducing the ARPA
budget to just over $200 million by FY 1961. The residual program,

a multi-faceted advanced research effort with balllstic missile defense
research as its most prominant task, rose to nearly $300 million in ,
the mid-1960's, then declined to a level just over $200 million in the
early 1970's. Since about 198, total budgetary levels have been
relatively stable, remaining at approximately $200 million as late as
FY 1976, All of the figures, of course, are given in current dollars.
Tt is obvious then that the ARPA budget 1n real or constant dollars

has fallen even more. over time,
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In terxzs cf prolessional perscnnel, AR dew-ﬁoped a headguarters
stalf of cpyreximately seventy persons by June 195G, and rarely deviated
from tanis level in subseguent years, In the 21d-1960's additional
stal? prefessicnals were reguired for cver;eas operaticns, rotably in
Scutheast ‘Asia, tut the total zuzmber of staff pesitions has 'seldom ex-
ceaded one hundred., OFf this relatively suall nunber, pernans only
atout firty on the average have had substantive project managsment
resgonsitilities -- each such individual thus being resronsidle for
perhaps $4-5 millica of research annually. Reliance on Service exacu-
tive agents to provide procurexment and detailed technical review services
Has contributed to ARTA's low manning levels.

A final summary characteristic of ARFA's worxload is that the number
of con*tracts surported grew steadily throughout the early- to mid-19%0's

tefere dropping slightly and then stabilizing in 1968. The growth in
nuzters of centr-2ts reflects toth increases in funding in the early
12¢0's and a shift of exmphasis away frem larger-scale development pro-
jects (such as were ccntained in the space, ballistic missile defense
and nuclear test detection projects) to more small-scale contracts.

The overall picture of ARFA, aside frcm its very abruct creation
and rapid acquisition and brief management of s} ice-related programs

1558-1556, is one of rather gradual evolution with a stabilization in the
nid- to late-l13En's followed by some significant changes in program mix
about 1%69-1970 a..Ad a "settling in" at a tudget level near the $200

nillion mark.

The? Ceneral R&D Envircrment

APPA's research ard development budget, an. its history in gen=ral,
nave been greatly affecteld by the external rorces that have influenced
otal U, S. R&D effort oves the years, particularly that segment of R&D
related to national security and international competition. ARPA's
developzent occurred during the great boom in RiD expenditures in the
-early 1%60's and the ccr:2tion of its growth in the mid-1960's corges-
perds closely to the \-vn-dcwn in national R&D furnding which took glace
that time. In. :roader sense, national trends in =&D have cont
greatly to the 3tmc:,nere 4n which ARPA work has been conducted thn
whe years, i, " : ‘

ough

ents a long¥ferm view of development

As can be secn, thezx

. To illustrate, “i~ure I-2% prag
in federal R&D funding o.er a 34 year period

ributed

i

e were

*

Thig and. the iollowing four figures are derived from the following

sources: (1) ljational Science Izundation, National Patterms of R&D
Recources, 1953-73, NOF 7h—303, {2) National Science Fourdation,
Frderal Funis Yor Recearch, Development and Other Scientific Act

fvities,

~Fiscal Years 172, 1177 and 1974, Volume XXII, NSF 74=500, and p
_volumes of the same publication; (3) Special Analyses, Budget of)the
United States Government; and (4) ARPA tudget .data presented to fhe,

Houge "Appropriations Committee ower the pericd covered.

revious




FIGURE 1-2
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threeperiodsof aational crisis during which R&D funding 5rew at a more
substantial rate than could be supported over the leng term: World
War II, the Korean War and the post-Sputnik period. ARPA was created
precisely at the beginning of this latter period and Figure I-2 illu-
~ strates what an exceptional era that was, The acceleration in R&D
spending in that period was both sharper and more sustained than during
the two wartime periods and it stimulated an outlook on the future of
%D, and its rcle in defense and other government activities, which
greatly conditioned the behavior of federal agencies.

The special mid-1960's set of attiitudes towards the role and im-
portance of R&D is well illustrated by a 1968 OECD study of science
policy in the United States.[l] An objective, in-depth study by foreign
observers, it is nonetheless highly colored by optimism abtout the function
and anticipated performance of R&D in industrialized countries. The
.fact that U. S, R&D expenditures in this period reached three per zent
of GNP, for example, istreated as a desirable threshold level which once
passed would continue to be exceeded. This three per cent figure became
both a sumbol of progress and a target for other countries. In fact,
however, the R&D component of U, S. GNP had dropped from three per cent
in the mid-1960's to 2.3 per cent in 1973 and shows no sign of rising
substantially. Thus CECD's "magic" three per cent figure was extremely
shortlived,* . ' ' o '

As a further example of the optimism of the 1960's, the OECD cited,

as an -alleged conservative estimate of future growth of R&D through 1980,
a McGraw Hill survey forecasting a slowing down of E&D growth rates

with expenditures anticipated to reach a level of $46 billion ipn l9é0 [2]
The actual decline in R&D growth has been much sharper. In 1972, for
instance, R&D expenditures totalled only $28 villion and were growing
-at a 4 per cent annual rate, roughly equivalent to growth in GNP, If
these rates continued RD would total only $38 billion by 1980.

' Many other distinguishing features of U. S. R&D.in the heyday of
the mid-l960's have also changed. In 1965, for instance, 64 per cent of
U. S. R&D was supported by public funds, a figure exceeding France (63%),
the United Kingdom (57%), Sweden'(48%), and numerous other countries
with lower support levels. By 1972, however, U, S, public support had
dropped to 54 per cent.[3] Similarly, in the mid«1960's 60 per cent of

* According to the latest OECD calculations, U, S. R%D spending is

2.2 per cent of total public and private "yearly expenditures," a

~ term which is equivalent to GNP, The U. S. is the only country to _
"have reached as high as 2.5 per cent in the last decade. Germany now
has the highest rate, 2.3 per cent. Slightly reminiscent of themes
common in the 1950's, OECD notes "the disturbing possibility .., that
the real science potential of some OECD member counitries may be de-
clining."” (Cited in Wall Street Journal, October 13, 1975.)
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all U. S. R&D was defense and space related, much higher than France
{(45%), the United Kingdom (33%) and numerous others in the 20 per cent

range. By 1972, however, only 41 per cent of all U. £. R&D was spent

by DOD, NASA'and the AEC, i.e,, the gap was considerably narrowed.

The domination cf DOD, NASA and AEC in federal R&D funding was also

sharply reduced, from 92 per cent in 1960 to 76 per.cent in 1972, a

change which dlrectly affects ARPA as'a DOD agency.

ARPA's establishment thus coincided with what many regard as the
"golden era" of support for R&D, particularly of federal support by

those agencies whose missions were directly related to perceived national .

threats or the "external challenge." This "golden era" is easily pin-
pointed as the period between 1959 and 1964 when the "external challenge"
R&D budget rose from a level of under $5 billion per year to over

$13 billion., To illustrate how dramatic this change was, Figure I-3
compares the .increase with what could have been projected on the
basis of a straight-line extension of trends in the 1955-1959 period.
As the Figure shows, if the trend in the Eisenhower years had con-
tinued, the "external challenge" R&D budget in 1964 would have been
roughly $6 billion. In other words, the R&D response to perceived
external threats doubled what would have been a highly reasorable:
projection in the late 1950°'s, '

The great increases in military, nuclear and space research and
development were, of course, directly related to the launchirg of Sputnik
in late 1957 and the associated 1dent1ficat10n of apparent "gaps" in
strategic missiles and diverse other areas of technology directly or in-
directly related to national security (e.g., university output of scien- .
tists and engineers, foreign language training, etc.). By FY 1959 the
response to these events was beginning to show up in R&D budgets and
the "boom" contlnued for some five years.

Sputnik also led to the creation of ARPA in early 1958 as the tem-

- porary holding agent for civilian and military space programs. ARPA
funding for these programs in 1958 and 1959, however, represented in .
part transfers of existing funds rather than a massive new effort, i.e.,
it preceded the build-up in R&D funding levels which icame after Eisenhower

Administration policy was reoriented and Congressional suvpport for a sub- .

stantial increase in R&D was reflected in legiclation. The influence of
the R&D boom on ARPA is better seen in the development of its non-space
programs in the post-1959 period. Referring to Figure I-3, it can he
seen that ARPA budgets increased at a rate as great or graater than thet
experienced by "defense-space" R&D in the late 1950's, but not nearly so
drematically as such R&D grew in the early 1960's. Rucause so much of -
‘the general boom was oriented to overcoming what was nerceived to be -
imminent or existing gaps in defense systems and space, the lower

- 'growth rate in ARPA's "high risk" next-generation-oriented R&D 3
"hardly surprising. The greatest increases also took place in
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"dlevelopment" as opposed to ,"'resegrch" 'ﬁmding, and much ARPA work was
in the research category. ARPA's growth in the early 1960's thus appears
controlled by larger trends; it certainly did not set the pace.

The development of R&D trends in the latter half of the 1960's is
also revealing as to the atmosphere in which ARPA research was conducted.
Figure I-4 shows that a straight~line procjection of "extermal challenge"
‘research trends in the early 1960's would have led to a DOD-RASA-AEC
outlay of almost $21 billion by FY 1969. In fact, however, there was
very little growth over 1964 levels, with this component of R&D stabilizing
around the $12-14 billion level. Factors influencing this stagnation in-
cluded the failure of NASA to estab'lish a major post-Apolloc mission, the
lessening tc some degree of "cold war" competltmn with the Soviet Um.on,
and the extended budgetary cru.nch created by the Vietnam War.

Referring to the ARPA ba.dgetazy developments also contained in
Figure I-4, it can be' seen that ARPA again reflects the overall trend.
Whereas a straight=-line projection from the early 1960‘'s would have led
to an ARFA budget of around $500 million by 1969, there was in fact a
decline from a peak of nearly $300 million in 1965 to under $250 million ,
in 1969. The fact that ARPA budgets declined while general “external -
challenge" R&D rose slightly may again well be attributable to a reduced
sense of immediacy a.ssoc:.ated with ARPA work.

Figure I-5 contlnues the series of portraits of defense-space re-
lated R&D budgets through 1975. As can be seen,.this category of ex-
penditure has continued to stagnate, with actual budgets falling slightly
below even the modest growth trend which might have been projected from
the late 1960's. ARPA's budget reflects this general stagnation, with
a gradual drop of expenditure levels to the $200 million prsriously cited.

In summary, ARPA's performance has been closely related to that of .
the "external challenge” sector as a whole, with an increasing budget up
. to the mid-1960's and a steady decline thereaftar. The Agency was born
in the most dynamic period of growth in research and development relating
to national security’and international competition and its subsequent
decline and stabilization, in budgetary terms, directly reflects the
end of the general R&D boom.,

ARPA Leadership . ‘ -

. The successive Directors of ARPA have had a major effect on the

- course of the Agency's history -- perhaps unusally great for an established
government agency. The reasorns for this strong influence of individusl

_ personalities traces to several factors, e.g., the small size of the
Agency, the flexibility inherent in determining priorities for high risk
advanced research, the lack of concise definition of ARPA's -role within

the DOD, and the Agency's rather loose, non-bureaucratic management

N A‘- W_;mAm’; e PRy S VA “-.a. - ‘_“‘.. ;..‘.“‘._
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I-6

structure. Each of the ARPA Directors has, in any case, placed his
personal stamp upon the agency and the historical account which follows
is largely organized around:thevsuccessive.tenures of ARPA Directors.

Figure I-6 summarizes a number of salient facts about the ARPA
Directors, including dates of tenure. Note that aside from Dr. S. J.
Lukasik, who was Director dQuring the early 1970's, the terms of ARPA
Directors have been relatively short. Iukasik, listed as having served
four years as ARPA Director, dctually performed a number of Director's

functions for another year while his predecessor (Dr. Rechtin) was serving

in the additional capacity of Principal Deputy to the Director of Defense
Research and Engineering. If the last year of Rechtin's term is deducted
from his tenure, nore of the ARPA Directors through 1970 have served
actively in that role for more than two and a half years. Each of the
ARPA Directors, therefore, may have been able to initiate new research
directions, but until 1970 they enjoyed very little opportunity to pre-
side over the fruits of those initiatives (especially given the inevitable
lag between developing a concept and funding specific research projects).

Arother interesting feature of the ARPA Directors is that except for
the first Dirsctor, who was a business executive with no technical back-

ground, all ARPA Directors have been physicists or engineers and have had . -

extensive prior experience in research and development activities. From
1961 through 1974, moreover, all of the ARPA Directors have had at least
some professional connection: with universities. The ARPA leadership

has thus had a strong techn1cal/sc1ent1f1c orlentatlon over most of its
history.

In terms of their routes to the ARPA Directorship, three Directors
were clevated from within ARPA (Herzfeld, Lukasik and Acting Director
Franken),* three came from the Office of the Director of Defense Research
and Engineering (Be.,ts, Ruina and Heilmeier, the current Director), and
three came from outside the Defense Department (Johnson, Sproull and

' Rechtin) Only two of the Directors (Betts and Herzfeld) had no prior

professional experience outside ‘the government; Betts is the only one to
continue a government career following his tenure as ARPA Director. As
a rule, thereforc, ARPA has not been headed by a career government pro=-
fessional, a factor which has enhanued the non-bureaucratlc character of
the agency over the years.

* Major-General D. Ostrander served for a few weeks in an Acting Director
capacity and is not included in this accounting. Dr. Franken's service
in a similar capacity anmounted to about eight months.
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Ricjhard J. Barber As;ociates, Inc.

A Chronologlcal Qverview

As one ot our respondents expressed it, with reference to ARPA s
extraordinarily broad and varied 1nvolvement in defense R&D, ARPA is
.many spleadored thing." To set the stage for the detailed historical
account to fcllow, and to serve as a guide to the orginlzatlon ¢f the
. remainder of this »eport, the following sumnary outline of ARPA's hlstory

by chronolog-cal period is presented:

"a

_ October 1957-January 1958: The Gestation Pericd. Sputnik was the
trigger for establishing ARPA. The new agency was merely a part of the
rather elaborate new national security-oriented res:ructuring of the
manner in which government was to deal with science and technology waich
the Sputnik event forced upon the Eisenhower Administration. ‘While there
had been constant pressure building in the 1950's to refurbish the Defénse
Department's organization for R&D, reflected in warnings from the science
commnity that the nation was in danger of "falling behind" in key areas
of advanced technology, the Russian satellite prcvided the final impetus.

Secretary McElroy, sworn in just five days after Sputnik, took'a
highly personal hand in establishing ARPA and ultimately selected Mr. Roy
W. Johnson as its first Director. The Secretary viewed ARPA primarily
as a device for preventing uncontrolled inter-Service competition in
space and ballistic missile defense R&D, which in turn was a thinly veiled
surrogate for their highly emotional struggle tor the unassigned military
roles and missions of the future. These were expected to flow from con-
tinued dramatic advances in missile, space, nuclear, and other technologies.
Te perceptions and attitudes of the key prinicipals involved in ARPA's
creation and start in life -~ McElroy, Quarles, Killian, Johnson, and
York, among others -~ had a significant effect on what it was to become,
Also important, however, were the views of the three Services and the
Joint Chiefs of Staff. The specter of a new control mechanism for ad-
"wvanced R&D in the O0ffice of the Secretary of Defense caused great con-
sternation among them and generated bitter debate over the new “zency's
charter. The compromise growing out of this debate produced many of
ARPA's lasting characteristics namely, commitments to remain small, to
rely oh Service contracting resources, and to av01d creation of separate
laboratorles,

1958-1959 Roy W. Johnson, Director. ARPA was given jurisdiction
over all U. S. space programs and over all" advanced ballistic missile
defense research (including, briefly, NIKE-ZEUS)., It started life with
" a $520 million appropriation and Tormulated a twe billion dollar budget
plan, Its space projects had ewplicit Presidential approval, Within a
year, however, many of the inportant space programs were unexpectedly
selected for transfer to the new NASA and the ground was laid for re-
turning most of the remainder to the Services, which had remained hostile
. to the Agency and often uryed its abolition., Despite vigorous attempts
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to justify a major U, S. military space mission and to maintain ARPA
as the DOD's "Space Agency," most of the space programs were gone by
1960. ARPA's initial role as a device for controlling inter-service
rivalry in space and other high technology areas was further reduced
with the creation of DDR&E, although ARPA continved te represent DOD
on intergovermmental groups dealing with outer space policy.

ARPA in this period was staffed primarily by IDA personnel, gquickly
recruited from industry for that purpose; the IDA group was the dominant
programmatic influence within ARPA. ARPA and its IDA staff made a large
number of contributions to the emerging national space program during
this brief period, affecting for example, the organization and content of
the space booster programs, recomnaissance and weather satellites, the
national satellite tracking system, and even early man-in-space efforts.
Its contributions were, however, to be la.rgely 1gnored in #lie annals of
U. 8. space history.

Tensions with the White House grew as Roy Johason failed to satisfy
the expectations of, the President's Science Adviso: cr the President's
Science Advisory Committee (PSAC) and President Eisenhower came to
resent his outspoken championing of military space activity. McElroy's
departure, the death of Deputy Secretary Quarles, and Dr. Herbert York's
elevation from Chief Sciantist of ARPA to become the €irst Director of
.Defense Research and Engineering (DDR&E) had the effect, symbolically
and -otherwise, of isolating and downgrading ARPA relative to the image -
projected at its crealion. Roy Joknson left the Agency a disillusioned
man in late 1959. Yet despite the space' struggles and ARPA's ultimate
defeat in that area, the Agency survived and prospered. Although
Johnson personally had paid relatively little attention to them, the
Agency received assignments in solid propellant chemistry, the materials
sciences and nuclear test detection during his tenure, each with links
of some sort to the Iresident, ISAC, or the Federal Council on Science
and Technology. These together with the ballistic missile defense effort,
' m.re to form the core of the ARPA progra.m for the next decade.

-1960: Austin W. Betts, Director. Ballistic missﬁ.e def‘e.nse R&D a
emerged as ARPA's largest program following the space era, followed by
the substantial assignments of .the' late Johnson period in nuclear test
detection and materials sciences., In the fac2 of the severe reducticns
in budget and status which attended the space program transfer process,
and the creation of both NASA and DDRXE, ARPA adapted to the new situation.
It undertook numerous smaller assigmments, mostly short-lived, from the
DDR&E and concentrated on establishing that it could be a useful and
responsive mechanism within the O0ffice of the Seeretary of Defense. The
adjustmencs made in this period e.nabled a vigorous ARPA to be rebuilt
~ 1n subsequent years..

Brigadier General A. W. Betts, uppointed to ARPA from a DDR&E post,
accepted and facilitated these adjustments. In his one year as Director,
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Betts sought to heal the wounds of the past and to modify the style
and organization of the Agency, particularly through undertaking DDRXE-
approved projects which had mv .ti-service implications or which did
not fall within any given Services' mission. As part of the Betts re-~
organization and general "normalization" of Agency activities, the IDA
staff was displaced by the development of a more conventional staffing
pattern using military officers and Civil Service personnel.. Under
Betts, the wgency of many ARPA assignments began to decline and much of
the work takes on the flavor of 1 i.g-term basic research., Support of
such research became both a strencth and a vulnerability of the Agen"y
for many years to come.

1961-1966: Jack P. Ruina, Robert L. Sproull and Charles M.
Herzfeld, Directors. From 1961 through 1966 ARPA built on the many
program 'charters" generated earlisr. It was an era of expanding R&D
activity for the Agency. The budget grew considerably beyend its post-
space transfer low of $186 miliion, but did not match itc original half
billion dollar apogee; it peaked et just under $300 miliion. Th¢ in-
creased funding closely tracked naticnal trends in the growth of military
and NASA R¥D. This was, as previously noted, the "golden age" of R&D
and technology. ARPA shared in the largesse.

While the overall 1961-1966 period was one of relative ARPA affluence,
acceptance and stability, the tenures of each of the three above-mentioned
Directors did have its own distinctive characterlstlcs._

Dr. Ruina's directorship (1961-1963) was a time of investment. Like
Betts, a York appointee from the DDR&E staff, Ruina placed great emphasis
on quality of personnel and programs, believed in the value of a strong,

. high quality, basic research effort and turned his personal interests to
ARPA's major "Presiiential issue" assignments -- ballistic missile defense
(DEFENDER) and nuclear test detection ("ELA), both related to subjects of
vigorous national debate. Ruina ranked scientific quality above military

‘relevance and did much to strengthen ARPA's image as a highly capable
“technical organization willing to place substantial support behind po-
tentially important, R&D prdgrams frequently of a high-risk character.

Dr. Sproull’s tenure (l963~1965) was a period of spectacular successes

and great continuity, a period marking the peak of ARPA'~ acceptance and .
impact. Throughout the ARPA program, BRXD investments u during Dr.
Ruina's period and in earlier years tegan to pay off and ARPA accomplishe
ments began to be widely recognized. Sproull, who had come to ARPA from
2 university environment but was rather sensitive and attentive to issues
of Defense relevance, sought to reconcile ARPA's divergent efforts in .
. basic research and in highly aprilied military problems. Sproull's ARPA . '

witnessed many achievements in both areas and drew *elatively llttle
crlticism from within DOD or from the Congress. .
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Dr. Herzfeld's period (1965-1967) is perhaps best deseribed as a
period of Agency maturity. Herzfeld's ARPA had many z:1idly "established"
programs, They produced a corntinuing flew of accomplishments, but with-
out quite the same impact overall as earlier achievements in what were
considered to be fresh new problem areas, Herzfeld, promoted to the
directorship from within ARPA, was a proponent of a strong continuing
ARPA role in 'its chosen fields, especially those relating to Presidential
issues, Before his departure, however, pressures for change in a Defense
Department beset with growing Vietnam problems led ARPA to the brink of
severe crisis.

Look'ing at ARPA's programs throughcut 1961-1966, DEFENDER work
normally accounted for about 40-50 per cent of the total budget and was
‘generally well-received in DOD, the White House, and the Congress. DEFENDER
was credited with major contributions to ballistic missile defense and -

- strategic offensive system developments, notably in the areas of radar,
reentry measurements and penetration aids development.  Several major
ARPA-sponsored studies examining the interplay of strategic offensive
capabilities and opposing defensive systems had major impact., A DEFENDER
"technical community" was developed and nurtured, and it became extremely
influential on missile defense matters quite independent of specific ARPA
prograus. DEFENDER has been attributed with a major role in influencing
the course of ballistic'wissile defense decisions from NIKE-ZEUS, through
NIKE-X, to SENTINAL/SAFEGUARD, and with a 51gniflcant impact .on the evolu-
tion of the strategic deterrent in general.

The nuclear test detection research program was closely irtertwined
with the negotiations that: (a) produced the Limited Test Ban Treaty,
and (b) failed to produce a comprehensive test ban ag.eement. The Agency's
v1sib111ty in high policy councils was relat1vely high in this field.

Counterinsurgency resear~h (Proaect nuILE) greW'from a srall progranm
(lnltlated from within the AXYA staff, but acquiring White House sanction)
to a major effort, including establishment of large field units in Viet-
".nam and Thailand and the placement of small offices in Lebanon and
Panama. Difficult staffing, ‘management, plapning, and programming pro-
blems emerged in AGILE, but were rel;tlvels controlled throughoui the
early 19%60's.

Considerable emphasis was placéd on ARPA's support of basic research
throughout the period. . A major role in the computer sciences was deVAIOped
and expanded., A small behavioral sciences effort was initiated. The
Interdisciplinary Materials Science Laboratories. and other materials
science work reached an annual funding level approaching $30 million,

Basic research in seismology, atmospheric physies and.many other flelda
. -was strongly supported witnin VELA and DEFENDER.

Compargd to 1958-1960, the Agency seemed to huve established a "steady




state" conditicn, Service %ureaucratic sniping was reﬁucei, and work

on the "Presidential iszsues” -- missile defense, muclear test detection,
penetation aids, and counterinsurgency -- stretched the ;aerCJ, alcngside
major basic research efforts engoylng the suppert o‘ larae parts of the
scientific cormunity.

1967-197C:  Iherhardt Rnchtin} Director. The enormecus demands of
the Vietrnam War and general budgetary pressures, combined with a growing
general d’51llus;cnuen with the ahility of science and technology to
solve major protlems (both military and non-mllltary) resulted in a
halt in ARPA’s budgetary and programmatic growth., Major missile defense
po icy decisions in 1367, resuliing in a commitment to deplcy a light
BEMD system, led to the transfer of the core of the DEFEINDER program to
the Army in 19%€3, primarily to upgrade the Army's advanced F&D capabilities.
Ihl was the first major program transfer since the military space trans-
ers of 1959, AGILE and ARPA's behavioral sciences program came under
1“brea41ng attack in DOD and especially in- Con;ress as Vietnam frustra=-
tions grew. The breadth and scope almost all of military-spdonsored re-
search was seriously. questioned., The Materials Scilence program, par-
ticularly its sponsorship of university laboratories, was severely
criticized as definitions of militarily relevant research were narrowed,
leading to eventual transfer of the laboratories to NSF. ‘luclear test -
detection research declined in prominance with lessening interest in a
comprehensive test ban., The Mansfield Amem?ment was passed, reflecting
Cengressional skepticism about the purposes and management of Defense
regearch, sore of it explicitly ARPA-sponsored; the Amendment calling,
again, for much stricter criteria of relevance. The incuxzbent DDRXE,
Dr, J. Foster, under attack from all sides, determined that ARPA had to
-be reformed to adjust to these new realities and appointed Dr. Eberhardt
Rechtin to accomplish this task.

. Under Rechtin ARPA endeavored to change, in part by moving toward
closer linkages with specific Service and DDREE requiremencs, and sur-
vived the period with an uncertain mix of old programs and new initiatives
and a somewhat reduced budzet. Throughout Dr, Rechtln felt harndicapped
by an "idea poor" RiD environment, -

1971-197L; te“heh J. Luxasiki,Di*ﬂcvor. Adjustments forced by
events in the preceding pericd culminated in considerable internal re=-
organization of ARFA, bureaucrs<ically and substantively. Counterinsurgency
research was acandoned. GSeveral segments of DEFENDER work left benind :
by the transfer were in the process of forming the basis for a new Stra-
tegic Technology program. ARPA contemplated puacing-out nuclear test
detection research; indeed, complete transter of the program to. the Arms
Control and Diéarmament'Agency (ACDA). was debated on the floor of the.
Senate in response to an incident arising out of a technical meeting at
Woods Hole. The outcome vas neither phase-out nor tranofnr, but relatively
~ low level continuation amidst recognition that the program’ s political
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salience was decidedly reduced. In essence, the door was closed on the
original "Fresidential issues" that had been the foundaticn of ARFA's
werk for a decade, No comparable nandatés on broad new issues were
assigned to the Agency.

On the other hand, a number of new assignments were generated in
specific Deferse problem areas, frequently in the context of joint
Service-ARPA projects. The style of ARPA R&D management appeared to
change from one of great flexibility within fairly general mission cate-
gories, to a much more focussed management apprcach combired with a
more clearly defined user orientation.

Internally, three offices were combined in mid-1972 to form the
current Tactical Technology Office. BRehavioral science research was re-
oriented to less controversial areas and the cognizant ARPA office pur-
posely renamed. The Strategic Technology and Information Processing
programs, together with :h2 emerging tactical research effort, became
the core ARPA programs.. As noted, the Agency further sought to accommo-
date and adjusc¢ to the conflicts of the late sixties by emphasizing
applied exploratory development tasks rather than basic resesrch (a
change .especially noticeable in the information processing, himan re-
sources and materials areas); by becoming increasingly involved in joint
undertakings with the Services (including joint funding, cormittee coor-
dination and highly specific divisions of tasks);and by stressing spe-
cialized high 'technology undertakings tliat were important, but of a less
contro'rersz.al or high visibility nature than many earlier programs.

"Relevance," "problem-orientation,” and "transfer" to the Services be-
came the modern ARPA's watchwords. ‘The period appeared tc be more "idea
rich" than its immediate predecessor, perhaps due to the deferral of
many high technology problems during the Vietnam War era, but no dominant
"central program themes" emerged on the modei of earlier Presidential
. ‘issue" assignments. ARPA's workload was characterized by rather discrete
" "program elements”" and projects.

The ARPA budget stabilized at arocund $200 million per year. The
Secretary's Blue Ridbon Panel recommendations to abolish DDRXE and to
 expand ARPA into the central repository for all 6.1 and 6.2 R&D in DOD
~ were debated and rejected, ARPA was designated a Defense Agency, re=-
“turning it, at least in a formal sense, to a more direct relationship
with the Secretary of Defense.

SPUTNTK: THE TRIGGER

The Summer of '57

‘In retrospect the environment of the late 1950'3 within which ARPA
was created was perhaps more unique than the Agency itself, Issues were
rea.d.ily separated into black and white categories with little scope for

"gray arc .. and convictions were expressed in extreme forms. On the
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one hand, fer instance, communism was seen as a physical and immediate
threat to national security. On the other hand, it was generally believed
that science and technology could do anything and that the U. S. had a
monopoly on these keys to progress. When the Soviet Union demonstrated
apparently equivalent or perhaps better skill in technical areas, the
American perceptlon of the threat and the belief in science were married
to produce genuine fear.

By the summer of 1957, Just prior to the Sputnik event, the great
hopes for peace after World War II had long since vanished. The United
States and the Soviet Union were obsessed with the Cold War, which had
been enormously heightened by both the 1956 Soviet suppression of the
Hungarian uprising and the Anglo-French Suez invasion. It is very hard
to over-exaggerate the depth of feeling and bitterness which theu pre-
vailed, As President Eisenhcwer put it, destruction of "democracy in
general and ... the United States' in particular” was the primary ob-
jective of the Soviet camp.[4] Nobody challenged that assessment, In--
deed the only serious argument arose over how well prepared the United
States was to defend itself,

Eisenhower, overwhelmingly reelected in the 13950 erisis atmosphere,
still perceived the Soviet threat in long range terms. He believed they
would nct be able to challenge our nuclear superiority directly for some
years. He worried that in the short run it would be Soviet strategy to
wWweaken us economically by means of stimulating recurring crisis events.

to which we would overreact with hicgh military budgets. Hence Hle pos-
'tulated a New Look defense policy which caliad for slizmed down military
forces, principally reliant on the retaliatory strikinrg power of SAC.

On the other hand, there were a few wwices, many of themgscientists,

th a decidedly different opinion about Soviet capability to develop
and erploit modern weapons technclogy in the near tema. They were later
in a position to enjoy "I told you so" status and considerable influence
was conferred upon them almost instantly when Sputnik was launched.
Commencing in the early 1350's, various iniragcvernmental committees
and advisory groups began ‘o sound notes of warning, predicting that
the Soviets did have the capacity to attack us wita nuclear weapons,
that they were ahead in ICBM development and that we were falling bee-
hird in preparing adequate air and mizsile defense systems. The National’
Security Council Planning Board (1552), the von Neumenn Committee (1954),
the Technological Capabilities Panel or Killian Committee (1955), and
the Gaither Committee (1957) were among these groups and names such as .
James Killian, George Kistiakowsky, Jerome Wiesner, Herbert York, '
I. I. Rabi, Ernest O. Lawrence, .and Donald Quarles were associated with
them in one capacity or another. Usually their views were expressed in
highly classified surroundings, but occasionally the debate would break
out in public forums, the Symington Alr Power hearings of 1436 being a
notable example,
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James R. Killian was a foremost exponent of the view that the
United States was seriously underestimating the Soviets and failing
to move decisively to reduce vulnerabilities., Testifying at length
before the Symington Committee in June 1956 Killian articulated tne
problem in terms which were to become common currency in the months

- ghead. "The kind of armaments race in which we are now involved" he

stated, is largely a race in military technology."[5] And to his

mind, and that of an important segment of the scientific world vhose
opinions he reflected, the Soviets were committed to that race.

Killian stressed that they were producing more machine tools than

the U. S., training more scientists and engiseers, and mowving more
quickly from basic ideas to pieces of military hardware, He advised

the Congress to commission an iii-depth study of what he called "Survival
in the Age of Technological Contest," the outcome of which would be a
comprehensive strategy for maintaining U. S. technological supremacy.[6]
This notion of a technological race with the Soviets began to take on .

- a quasi-mystical quality, partially captured in Killian's summation

that "I cannot escape the feeling that events of the technological age
are moving faster than our perception of their meaning ... and that we
need more carefully to tune in our receivers to pick up the changes
that lie ahead "[7]

The President was very reluctant to accept these warnings, although

. he did act on the von Neumann Committee recommendation that development

of an ICBM, utilizing recent breakthroughs in nuclear warhead size, be
accelerated. Unfcrtunately for the President, this work proceeded in
great secrecy, thereby creating a large void in the public mind against
which subsequent Soviet successes appeared somewhat larger than life;
however, Eisenhower was deeply committed to the notion that the U. S.
should go to great lengths to avoid unnecessary “saber-rattling," a
behavior he felt was a dangerous stimulus to the arms race and to
belligerent acts on the part of the communist side. One immediate
effect of the green light on missile developmert, however, was crege
tion of entirely new, streamlined Special purpose R&D agencies within
each of the Services: the Alr Force Western Development Division, later

Ballistic Missile Division (1954-55), the Navy's Special Projects Office
(1955) and the Aimy Ballistic Missile Agency (1956)., Each was designed

to eliminate red tape and carry out top priority missile R&D projects
under severe time pressures. Thus the impulse to set up ARPA in rnsponse

" to the gatellite threat had organizational antecadents.

' In mid-l957, a second factor served to reinforce and give great
credibility to the growing fear of Soviet power and intentions. This
was an equally intense conviction that science could do anything. 'The
very weapons that inspired fear -~ atomic, ‘thermonuclear, missiles and
satellites -~ were representative of a period in which scientific and
technical progress seemed to materialize in cascades. The' potentialities
of the atom and outer space were genuinely felt to be]bnitless. The.
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feasibility of almost ary technical idea was a foregone conclusion --
the only problem seemed to oe gettlng around to doing it."” The whole
process of transforming scientific prcgress into innovaticn wan asstmed
to be automatic, Vannevar Bush had spoken of the endless scientific

# horizon in 19L6 and =vents since had seemed to confirm his vision and
perhaps moved beyond it in some respects.* Scientists, engineers and
decision-makers alike:[8]

... had come to believe that the normal
technological state of affairs was cne of

a continuing flow of ever new scientific
discoveries automatically leading to even
more exotic applications in turn inevitably
producing great new political and strategic
advantages for whoever got there first....
The breakthrough, or the 'quantum jump,'
became not only the expected norm, but also
the deszderabum.

Mostly, of course, it was assumed that the U, S. would always he first,
The chilling aspect of the gradually accumulating Soviet successes was
that they all "appeared mich faster than even the most pessimistic
American scientists had anticipated," and that in iftself served power-
fully to coufirm the science-can-do-anythlng convietion.[9] ’

Acceptance of the communist threat and belief in rapid scientific
_ change began to feed' on one another, In the spring of 1957, following -
a personal interview with Khrushchev, Joseprh Alsop predicted that the Soviets
would soon seek to frighten the West by demonstrating some fearful new
weapons,[10] On August 27, 1957 (six weeks before Sputnik) the Russians
announced the successful test of an I(BM., Even so, many discounted it'
as propaganda. The Sputnik launch on October 4, 1957 was to demonstrate
clearly, however, that the Soviet Union did possess a rocket capavle of
sending warheads intercontinental distences, and the orbiting satellite
‘served as evidence that Soviet technology could yield completely un-
'anticipated surprises.

*' Bush had called the notion of a continent-to-continenet "3000 mile
high-angle rocket shot," carrying a nuclear bomb, impossible,
Similarly, the imaginative Theodore von Karman ignored earth
satellites in his visions of the future. Their skepticism was
felt to have helped iupede those within the Services who sought to
develop missiles and satellites in the 1940's and 1950's, (See

_.R. Cargill Hall, "Early U. S, Satellite Proposals" in Eugene M.
Emme (ed.) The History of Rocket Technology (Detroit: Wayne State,
1964) 68 and Constance M, Green and Milton Lomask, Vanauard' A
Histo;x (Washington° Smithsonian, 1971) 8.) -
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By late summer, 1957, premonitions were growing that the USSR was
capable of matching, perhaps exceeding, U. S. prowess in military
science and technrlogy. The dramatic launching of Sputnik in early
fall confirmed t} :m. Soviet detonation of nuclear and thermonuclear
devices, sucuvess::l launching of ICBM's snd finally the Sputnik successes,
all "ahead of schidule," literally induced an element of fear into the
situation.* It is extremely difficult today to re-create the intensity
with which this was felt and expressed. It is no exaggeration, however,
to say that it sinply dominated American political life and 3efense and
foreign policy thinking. As President Eisenhower put it, "Americans

" realized that, as never before in history, they wmust thenceforth lz.va

under the specter of wholesale destruction. "[11]

Sputnik: Fea.v' and Consternat:.on

The Sputnik events, eopec1a.lly the 1814- 1b. "putmk I on October k4,
1957 and the 1120 lb, Sputnik II, containing the dog Laika, in November .
mesmerized the country and the world. Shock and fear were universal,
Although there was considerable confusion in the public mind about the
significance of space and satellites on the one hand and large rockets
and missiles on the other, the net effect was gemuine worry. Many feared
some sort of orbiting space platform containing a nuclear weapon, or
something worse. No one could be absolutely sure of what the Sputniks
actually were capable of doing. Those inside govermment could see
clzarly that the Sputnik successes provided smashing confirmation of the
Soviet's August claim to having an ICR!, Sputnik IIT, orbited in May
1958, weighed 7000 lbs. It demonstrated that they had both the booster
and guidance capability to send ICBM's to the United States. Very soon
the notion of the "miscile gap" was launched and rapidly politicized,
along with a series of "ornate horror stories about imminent threats to
our very 'existence as a nation."[12] Above all there was a lingering
fear that if the Soviets could achieve. such magnificent scientific and
technological feats in missilry and space flight, what else might they

- do? American superiority, so long taken for granted, was in tatters.
. Even the sufficiency of our deterrent forces was in question.

Accordingly American prestige around the world was threatened.
Prestige was seen to bYe a function of military power which, as néted above,
was increasingly seen to be a function of science and technology. Per-

' formance in outer space rapidly became the short hand index of a Great

* The Soviet Union tested its first nuclear device in September 1949, .
three years ahead of intelligence estimates, and its first thermo-
nuclear device in August 1953. A Soviet ICBM flew successfully .
August 27, 1957. Sputnik I was launched October &, 1957; Sputnik II
on November 3, 1957 and Sputnik III on May 15, 1958.
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'Power's standing. It was presumed that nations would "choose up sides"”
with the U. S. or the USSR on the basis of their respective scorecards
in space. Indeed the Under Secretary of State for Political Affairs
tastified that other nations construed space achievements as symbols of
national capabilities and effectiveness across the board, Preoccupation
with prestige and its measurement became a characteristic of the late
1950's and early 19¢0's. Demands for rapid evidence of progress were
made everywhere and the U. S. began tc endure:[13]

.e. & period of mental turuocil and vocal soul-
gearching ... that can scarcely be dascribed as
dignified. In retrospect it is easy to smile at

~some of the exaggerated alarms and groundless assump-
tions that filled newspaper columns and trompeted from .
public platforms as the significance of the Soviet feat
became apparent, The smug chuckle of hindsight how-
ever, cannot efface either the importance of the event
or the intensity of the change it wrought in American -
thinking.... [Sputnik's] two transmitters would fail
twenty~-three days after launch ~- but their arrogant
beeping would continue to sound in the American memory
‘for years to come.... Gone forever in this country
was the myth of American superiority in all things
technical and scientific.

"Insiders”" and scientists felt much the same way., ' For better or for
worse, Sputnik became a very definite watershed in American public life.
A composite cf the recollections of Dr. Herbert York, first ARPA Chief
Scientist and the sarst Director of Defense Research and Engineering,
serves as a valid suvmarization of virtually every observer s assessment
of Sputnik's impact, to this day: [14]

It became the crucial psychological landmark in =
the course of post-war arms development, affecting
almost every fecet of defense operatiors.... A .
wave of shock and consternation swept the United
States and most of the rest of the world ...
‘everyone was shocked and the reacticns of the
sophisticated and the unsophisticated differed .
cnly in degree ,,. general consternation ... per-
 vaded all levels of American society and govern-
‘ment.

The press, the public and the Congress, regardless of party, were almosf

frantic., Senators such-as Henry Jackson, Stuart Symington and Lyndon

Jonnson directed a steady stream of eriticism at the Administration for
indecisiveness, confusion and lack of urgency. The aerospace trade press
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was vitriolic. The President's relatively bland public posture generated
even greater attack on his policies., Writing his memoirs years later he
said that .the intensity of public ccncern was the most surprising aspect
of Sputnik to him and he conceded in retrospect that "there was ample
stimulus for pablic uncertainty.'"[15] He argued a* the time, however,
that the Sputnik launch had not changed our, national security "one iota"
and professed not to understand all the uproar. His Special Assistant,
Sherman Adams, moresover ridiculed the notion of keeping score in a
celestial basketball game.[16] And Deputy Secretary of Defense Quarles
testified in Nbvember 1957 that:[17]

I find in the existence of the first satellites
nc cause for national alarm, In this respect I
am disagreeing with many people who have been
saying 'Let's beat them'; 'Let'’s put up a bigger
satellite'; Let's hit the moon with a rocket....

~ We must not be talked into ‘hitting the moon with
a rocket' just to ve first, unless by so doing we
stand to gain something of real scientific or
military significance.'"

It was a "no sell" proposition. As tempers and a public clamour that
"something be done" mounted, the White Hous: laid plans to react.

Science was unavoidably joined with Soviet imperialism in the minds
nf men who had not tco long before wondered what would have happened if
Hitler had gained access first to atomic weapons. 1957 was indeed a
fateful year: Sputnii flew and the Soviet Union threatened nuclear
attacks on Norway, Denmark and Turkey. A report prepared under the

. direction of Henry Klsslnger, and published January 6, 1058, summed it
all up:[13]

Mankind ... is faced by . +wo somber threats:
the Communist thrust to:achieve world domination
that seeks to exploit all dissatisfactions and to
magnify all tensions; and the new weapons tech-
nology capable of obliterating civilization....
Looking at tiie world from the perspective of
our past isolation and recent nuclear supremacy,.
perhaps the most difficult thing for us is to accept
the reality of our peril. Other more exposed nations
. have had to learn to live over a period of centuries
" with the awareness, that their ‘existence might be
. imperiled by foreign attack. It is a new experience
for Americans.
A new ‘technology of unprecedented power and

destructiveness has placed all nations of the world
in dire peril....
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What gives this weapons technology its ominous
quality is that it is in the hands of a Communist
movement which has proclaimed for cver a generation
now -- the last time in the Moscow declaration of
all Communist states on November 16, 1957 == the
irreccneilability of its system with that of the
free world.... Should we ever allow the U.S.S.R.
and Commmist China to attain strategic superiority,
we can be certain that subsequent events will be
brutal.  And the power of these states, particularly
the U.S.S.R., has been growing both absolutely and
relative to tane United States until today it con-
stitutes a grave threat.

Fortunately, the fervent belief in unending scientific progress
offered a way out. The U, S. could readily mobilize itself to catch up
with and beat the Soviets, given the will. The issue was not "whether,”
but simply "how fast?" As the President himself said in a radio-TV
address a month aftér Sputnik: "The world will witness future dis-
coveries even more startling than that of nuclear fission. The question
is: Will we be the ones to make them?"[9] The United States proceeded
at first gradually, then with growing speed, to insure that it came
out on top, mounting in the end a prodigious effort to secure tech-
nological supremacy. ARPA was among the earliest results of this process.

The Eisenhower Response

Although ARPA has often been referred to as the organizational re-
sponse to Sputnik, it was actually one among several. The first and
most important were creation of the post of Special Assistant to the
President for Science & Technology* and the President's Science Advisory
Committee (PSAC). In parallel with' the President's moves to instituiona-
lize science in the White House, the Secretary of Defense commenced some
organizational shuffling of his own, ultimately resulting in ARPA. The
- record indicates that these Defense Department initiatives were dependent
upon very strong Presidential support.’ .

Desplte the bland publlc facade initislly shown by the Adminlstraflon
after Sputnik, condltions inside ‘the Wh‘te House were in a state of tur-
, moil [20] '

That week after the first Sputnik was one
prolonged nightmare, Any number of pecple
«++ Were dashing in and out of the Pres.dent's

* For ease of referance hereafter referred to as the President's
-Science Adviser. ‘
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office. Each new visitor. had a longer fzce
than the one before.

Many of those faces were also red, since both the Sputnik event and
its likely impact on world opinion had been foreseen. Indeed a Project.
RAND report entitled "Preliminary Design of an Experimental World-
Circling Spaceship," which found the sate].'l.lte concept feasible, con-
cluded in May 1946 that:[21]

Ihe achievement of a satellite craft by the .
United States would inflame the imagination

of mankind, and would probably produce reper-
cussions in the world comparable to the explosion
of the atomic bomb,... Since mastery of the
elements is a reliasble index of material pro-
gress, the nation which first makes significant
achievements in space travel will be acknow-
ledged as the world leader in both m:.l:.’ca.ry«

and scientific techniques. To visualize the ..
impact on the world, one can imagine the con- =

sternation and admiration that would be felt: N
here if the U. S. were to discover suddenly N
that some other nation had already put up , b "

a successful 'satellite.*

Whlle that early report probably had few readers, prominent officials

had echoed its findings in the two years before Sputnik., Donzld Quarles,
who made the decision to select Vanguard as the U, S. satellite project
for the International Geophysical Year, told the President in May 1955
that' the first country to orbit a satellite would .accrue “"considerable
prestige and psychological benefits for itself because demonstration of
such an advanced technology and "its uwnsistakesble relationship to
intercontinental ballistic missile technology might have important reper-
cussions on the political determination of free world countries to resist
Communist threats."[32] The President's Special Assistant, Nelson Rocke-
fel%er, was even more explicit in forwardlng the Quarles paper to the N2C:
{23 -

‘

*  This was Project RAND's first Air Force assigmnent Symbolically, it

arose because the Air Force had heard that the Navy was doing a
satellite study. Project RAND (then at Douglas Aircraft) was instructed
to put together something for the Air Force to say on the subject, on
a very tight time schedule. (Discussion with J. R. Goldstein ret:.red
RAND Vice President, July 9, 1975 )
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I am impressed by the costly consequences of
allowing the Russian initiative to cutrun ours
through an achievement that will symbolize

" scientific and technological advarcement to - -
people everywhere, The stake of prestige that
is involved makes this a race that we cannot
afford to lose, : o

As early as November 1956 the President received intelligence estimating
that the Soviet Union would be capable of launchiug a satellite after
November 1957.[24] ,

The Vanguard decision had been highly controversial. Sputnik imme-
diately re-ueled that argument and the Army insisted that had the
Redstone rocket been selected instead of Vanguard, tae United States would
have been in space ahead of the Russians. ' On October 8, the day after
Sputnik was launched, the President calied in at various times the Van-
guard program director, Dr. Hagen; DOD's Special Assistant for Guided
Missiles, William Holaday; Deputy Secretary Quarles; and the President
of the National Academy, D. W. Bronk. Before the day was over he had
ordered Secretary Wilson to prepare the Redstone for use.[25] It was
this rocket that lifted the 23 1b. Explorer I into orbit on January 3l
1958, about a, week before the formal establlshment of ARPA.*

The President also sought advice from sclentists out31de-governmenﬁ.
Many of them shared his skepticism about the limited significance of
Sputnik I itself, but insisted passionately that the Soviets intended teo,
and could, achieve scientific and technological superiority in the next
10-20 years. They stressed an alleged "gap" in science education and
the elevation of scientists to elite positions in Soviet society; they
urged that new arrangements were needed in the U. S. to bring science
into govermment. The President was forced to deal increasingly with
scientific and technical subject matter without visible staff help. At
best, science got called in after the fact and there certainly was no
- continuity to the process. Establishment of a Presidential science ad-
viser, supported by an advicory group of eminent scientists, was pro-
posed. According to anattendee at one of the key sessions, "The Presi-
dent said that he had felt a need for such assistance time and- agaln."[26]

* The Army, of course, publicized this success with great glee. Shortly.
after the triumph a large bonk of congratulatory telegrams, received
.after the Explorer T launch, was published in a fashion which was an
obvious slap in the face to the highly troubled Vanguard program.
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In particular, the President held a nﬁmbor of serious discussions
with members of the Science Advisory Committee of the Office of Defense
Mobilization (ODM):[27]

With great enthusiasm and determination the
President wanted the scientiststo tell him
where scientific research belonged in the
structure of the Federal government, how the
output of our colleges and universities was
to be increased and how we were going to
meet the competition during the next ten
years. .

They did. Within a month the Science Adviser and the President's Scierce
Advisory Committee (PSAC) emerged as the first crganizational responses
‘to Sputnik. They were the initial building-blocks in a rather elaborate
mechanism for institutionalizing science in goverrment that survived into
the Nixon presidency. ‘

In a major policy address to the nation on "Science in National
Security" (November Ts 195'7) the President spoke somberly about the
future: ,

I must say to you, in gravity, that, in spite

of both the present over-all strength and the
forward momentum of our defense, it is entirely
possible that in the years ahead we could fall
behind., I repeat: We could fall behind -~ unless
we now face up to dertain pressing requirements
a.nd set out to meet them at once.

He announced the post of Spec:.al Assistant for Science and Technology,
and named Killian to it, to "follow through on the scientific improve-
ment of our defense," and to insure that "the entire program is carried .
forward in closely integrated fashion, and that such things as alleged
-interservice competition ... shall not be allowed to create even the .
suspicion of harm tc our scientific and development program.”" Militarr
and space research and technology thus were the primary motivating for:es
for creation of the Science Adviser anri PSAC. They were tp exercige
great influence in these fields, a matter of, some mportance to the =s
yet unborn ARPA.,

In the same address, the President up=-graded Holaday to Director
for Guided Missiles in DOD, & cosmetic move (also aimed at overconing
"interservice blocks") which had no lasting effect, and stated that he
and the Secretary had agreed that "any new missile or related program
hereafter originated will, whenever practicable be put under a single
manager and administered without regard to the separate service." The
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latter definitely foreshadowed an ARPA. Two weeks later McElroy announ red
his intention to set up a single manager for space and missile defense
programs. Centralization and control were in the air.#*

The Scientists

_ As noted above, the views of ine science advisers on the organiza-
tion of military science apd technology definitely influenced Eisenhower's
personal ‘judgments. Alcng with their philosophy of the substance and,
cenduct of miliiary R&D, these views ¥warrant careful examination because
directly zud indirectly they shaped ARPA's future for a decade. Given
this lasting influence, a more detailed account of the perspectives ol

" the Eisenhower science advisers is in order before proceeding to the
rganizational changes in the Defense Department leading to ARPA.

The pivotal figure is Killian, a non-scientist who had the ability to
absorb, shape and reflect in a highly articulate way the views of a large
segment of American scientists. He appeared to be a near unanimous choice
as the spckesman ‘of science and his selection by Eisenhower as the first
Special Assistant. for Science and Technology was greeted with great
favor. Seldom has a man so successfully served as the spokesman of a
class and we use him here in that role.

-In a remarkable piece of testimony at the Symington Air Power Hear-
ings in June 1956, almost a year and a half before Sputnik, Killian
developed a number of issues and positions which were to become the bell-
weathers of American R&D policy in the posi-Sputnik era. These ideas »
+ were shaped throughout the early 1950%'s, largely by a group of scientists

- who had come to fear that govermment either misused gr misunderstood
modern science and technology. They had been working in. consultative
and "summer study" capacities far the AEC, DOD, and dccasionally the
White House. When the bell rang -~ Sputnik -~ they were ready with a
rather complete agenda and prcceeded to act on it., Much ofitheir earlie:

* In addition to the organizational changes, Sputnilk induced an incredible

array of decisions in late 1957 and'~arly 1958. Fpr instance, spending
. on Atlas, Titan and Polaris was accelerated. Instead of choosing be-’

tween the Thor and Jupiter IRBM's, both were approved for production.
SAC was dispersed and put on alert to reduce its viilnerability. Rapid
installation of the DEW line and full scale development of the NIKE-
ZEUS BMD system were authorized. In response to a|personal visit
from Prime Minister Macmillan, the President obtaihed Congressional
sanction to relax previous prohibitions on the sharing of nuclear data
and materials. Development and testing of tactical nuclear weapons,
and plans for integrating them into NATO forces, were speeded ' up.
Urgency was the keynote. <(Clearly ARPA was ushered|into a frantically
active and aggressive Pentagon environment. : '
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preaching in the wilderness was redeemed by the Soviet scientific
spectaculars -- it now took on the aura of revealed truth.

.On the organizational.side, Killian firmly believed that che tradi-
tional Service roles and missions had been outmoded by science an’ tech- .
nology. Global weapons systems, such as air defense or ICBM systems,
required new organizational patterns if they were to be developed with-
out waste of men and resources and properly managed in terms of "their
wholeness as systems: "[28]

So far we have not been able, in the definition
of the roles and missions of the Services, to keep
pace with evolving weapons-systems technology and
as a cons2cuence we lengthen our lead time, we
needlessly increase costs, and we find it difficult
to avoid friction and duplication of effort.

' «e. a revolution is upon us as a resurt of

. technolugical advance and ... the inevitable logic
of present-day weapons technology, as well as non-
military technology, is to force new pa*tsrns.of
organization affecting traditional departmental
boundaries and even political concepts.

The military also lacked enough men with "the capacity to visualize and-
direct the integration of complicated technological systems."

These were themes struck two years earlier (June 1954) by Killian
during the Riehlman Committee investigation of the organization and .
adm:.m.stratlon'of military R&D programs. ' He noted then tha* there was
a tendency for the military to keep R&D .t arm's legth and to ignore it
in defense planning, largely because they failed to understand it. He
explained that many of th: great technological successes in World War IT
-~ radar, the proximity fuse, and nuclear weapons == - were due to:[29]

‘[Tlhe ﬁ‘ee-wheellng methods of outstanding
academic scientists and engineers who had
always been free of any inhibiting regimenta-

© tion and organization. Every great research
laboratory mst strive to have men of this
kind and to provide an eénvironment analogcss
to that ¢f the educational institution if i:
is to be really creative. The industrial
companies that undertake pure research have
found ways of domg th:.s with great effestive=~
ness.

The Services were sufficiently insensitive to R&D that even in 1954 he
argued cha.t significant tech.nolog:.cal advances were "piling up ... because
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our normal planning ani decision-making processes cannot resvond and
make use of them as they become available."[30] Thus the Ssrvices -
were ignoring or driving away creative people and even when inncvations
did appear, they were sol om recognized or explcited.

During. the Air Tower hearings Killian was more explicit. He guoted

- the Hoover Commission conclusion* that the Services ‘have not distinguished

themselves in the initiation of radically new approaches or weapons sys-
tems' and explained it as follows: "[I]t could hardly be expected that
the really radical apprcaches would come from within the Services. They
must originate in the creative tasic research that taxes place in t:?
wiversities and other 1nst1+ut ons where the fundamental new ideas are
most llkelj to te generated.'[31] (Underline added.)

The idealization of baglc research as the source of rai;cal new
ideas of military s1gn1f1cance was virtually to become doctrine, inces-
santly repeated. There chould be more basic research (fundamental ideas)

d development \nard’ re)., Killian defined basic research and its rele-
ce to the military as follows:[32]

... L'z talxing about the kind of research that '
in 5eneral is directed tcward new concepts, new prin-
c1cles, rather than producing a piece of hardware.

It the yet unant¢c1pated unconceived discoveries
which rzay determine our military strergth tomorrew,
and we rust provide the environment frem which such
discoveries are most likely to come. If there are

to be yet unimagined weavons affecting the balance of
nmilitary power tomorrow, we want to have the men and
the means to lmagln them first.

* The S=cona Hoover Commission cn Organization of the Executive Branch

reported in April 1955 that the Services were still living off contribu-
tions made by OSRD scientists during World War II and that the little
they had done since was largely inspired informally by civilian scien-
tists and technologists. The Commission believed. the Secretary of
Defense chould take responsibility for insuring that radical new .
approaches to weapons systems were initiated and felt that he lacked
a practical organizational framework for doing so. It recommended
creation of a defense science board. (See Hoover Cormission, Sub-
committee Report on Research Activities in the Department of Defense
and Defense Reldted Agencies, Task Force Report No. 11, April 195),
82). Throughout the several organizational changes in DOD from 1947
1957, the evolution of approaches to R&D comprised a complicated set

" of modest moves ifrom coordinaling ccmmittees through boards, staff
organizations, etc., -that need not be traced here, other than to state
‘that by and large they were unsatisfaciory. It took Sputnik to uncork
ARPA and, shortly uhereaftcr, the Directeor or Defenﬂe Research and
r-‘mgimzering. :

S g’
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Killian noted that the Soviet Union was expanding its basic research
and had "a great drive and determination, as a matter of naticral prids,
to be champions in basic science as in other flelds.

— —

To beat the Scviets in the race for scientific and teck olcg:.cal
supremacy, it was necessary to train more scientists and engineers,
achieve a higher degree of scientific literacy among the porulation,
and improve the quality of our science. The key to trainiry, education
end quality lay in basic research. In addition basic research was the
wellspring of advanced ideas. Thus the grossly inadequate level of _
support for this work needed to be increased.: There was no compromising
this view:[33] s -

PO R USSR

The fulure of the United States, to an extra-

ordinary degree, is in the hands of theose who

prote the rysteries of the atom, the cell arnd

the stars, ' Especially is this true cf that

tirny part of our creative effort which we

inadequately term basic research.... Such 2 ,

serious imbalance [in support for basic research]

is a hazard to the economy, the safety, and the

health of this country. If we are to continue to '
rairtain an overall defense strength second to )

‘none, if we are to prevent Sputnik surprises in
the future, we must augment this effort. . -

[PV T

Thus "2PA was to te spawned in an envircnment which equat’ed basic re-
searci. 1ith military security. Indeed, to do basic research was to be ‘ .
.militarily "relevant." The President accepted this rationale and pro- ‘ ‘

moted it aggressively, starting with his policy address on "Cur Future
 Security" a week after Killian's appointmerit, The result proved to
be vhat Harvey Brooks later called, referring to the early 1360's, "The

golden age of academic and basic resea.rch."[%] Above all, the Congress o i

was very receptive to the linkxage of basic research and national security.
In 1954 the prestigzious Riehlman Committee had in fact invented an "ARPA,"
on paper, to serve precisely that purpvse. Its formal recommendation,
after hearing a broad range of testimony from people such as Quarles,
'Trevor Gardner, (yrus Eaton, von leumann, A. D. Hill, x(nlia.n, smd.
Vannevar Bu<h mertts quotation in full: [33]

P A

The subcormittee notes that there is A4 serious
need for the Department of Defense.to "upport a
systematic program of basic research in the physical
sciences. Such a program might involve projects not . {
particularly applicable to any immediately known '
ailitary needs, or for that matter, to the needs of a .
any of the service departments., Such a program might 1

P R S
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supply the basic lmcwledze upon which future |
weapons and neapons systemns could be brought . i
into being. '

Tre subcommittec is aware of the concept and
policy adopted by the 0ffice of the Secretary of
Defense to keep that office from becoming an
operatirg organization. It believes, howewver,
that an exception to the rule is warranted by
the great need for this type of support of basicz
research over and beyord that being provided and
supperted by the universities and the National
Science Foundation. : '

The subcormittee therefore recormends to the
Secretary of Defense the advisability of initiating
and supporting a systematic program of basic re-
searc¢h directly through the Office of the Secretary
of Defense with funds authorized for expenditure
by the Assistant Secretary of Defense for Research
and Development. .

The subcommittee has no preccnceived ideas as to
whether any or all of this work shall be carried
out within the military departments for this
Office. It is to be emphasized that these funds :
would be used for basic research not ordinarily ' ’ {
initiated by the military devartments; rather, . i
they would supplement the work of the National S
Science Foundation. A [

e e ok e e e
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Testifying before the Riehlman Commit tee, Killian opposed creation f
of a single civilian R&D organization in DOD because he felt it would
never attract the appropriate leadership. Instead he proposed a great
| : deal more contracting out of R&D work to civilian organizations that :
could attract high quality personnel. At the Airpower hearings in 1956
Killian endorsed the Hoover Commiss?on recommendation that Assistant
Secretaries for R&D be authorized in each Service, applauded the recently
instituted IDA/WSEG arrangement (which he helped to create), and urged
continued use of the OIM Science Advisory Committee by the National
Security Council. He also said that it was:

P EPSNPY §

of very great importance that we have a

research and development organization that
can strike deep roots into our civilian '
scientific comrmunity and can ‘tap our most . ' 1
basic and advanced research so that we are . . : ‘
making available to military research and o :
development with great rapidity the new : '1

- developments which may be profoundly in-
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fluential in new weapon technology.

Killian d4id not specify further what he meant by. this remark and sub-
sequently said that he could not claim to have had an exbryo ARFA in
mind.[36] ' ,

‘ Killian's Air Power testimony developed other points of significance
to the post-Sputnik period. The constant drumbeat of achieving excel-
lence in science was soon elaborated into the "centers of excellence"
concept. An argument was made for "flexible funding" in order to take
advantage of new opportunities as they arose and to encourage innovation,
both of which were alleged to be stymied in rigid military bureaucracies
dominated by non-technical people. "Failures" were to be accepted as
rormal in R&D almost by definition. The need for long-term funding was
emphasized, with specific reference to five-year programs in order to

rovide assurance: of stable support. Even specific suggestions as to
technical areas most urgently in need of support, e.g., materials and
propellants, were to emerge later in the ARPA context.

Thus well before the Sputnik event, a rather coherent scenario had
been constructed to explain it. The Soviets were making super progress '
in science and technology; training more scientists and engineers; support-
'ing basic research heavily; innovating at accelerated speeds, in part
becguse of the alleged benefits of a '"monolithic organization;" and dedi-
cating themselves to excellence in all things technical. The U. S. was
deficient in trained pecple; on the verge of "mathematical illiteracy;"
unappreciative of bvasic research; and iil-organized to deal with science
and technology. The remedies were a massive commitment to education
in general and scientific education in particular throughout the American
school system; rapid elevation of basic research, in, status and in level
of support; recognition of the link between basic research and modern
advanced weapons systems; overhaul of our organizational structure for
conducting R&D, coupling R&D and technology with defense planning, and
integrating science and technology into the mainstream of publlc policy;
and a major voice for scientists in national life.

- Of bignificance to ARRA, the President adopted virtually all the
ideas on the scientists' agenda for action and articulated them in his
major policy addresses ir the irmediate post-Spuinik peried. Bronk
observed that Eisenhower "liked to think of himself as one of us."[37]
The Age of Scicnce and Technology had arrived. Professionals who flew
thoge coulors "were treated with unusual defererce by Congressional
- ccomittees” as well and "were regarded with awe by pyblic offinials _
who profesced ignorance in dealing witih the technologically sophisticated
problems."[38] Their influence was pervasive.:
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The prevailing mood at the White House was cbvious, In general,
the Services were felt tc be idea-resistent, bureaucratic, wasteful,
parochial, and basically incapable of "moving out." The President might
have liked to wait a bit longer -- NASA, the Defense Reorganization Act
and establishment of the post of Director of Defense Research and Engi-
neering were to appear within a matter of months -- but "right now,"
it was essential to crack heads (or give the appearance of doing so)
and provide almost instant evidence that the DOD was capable of managinzg
itself and the nation's future effectively.- The chosen instrument: an
Advanced Research Projects Agency. ' In theory, at least, ARPA was seen
"as a means and a willingness to take chances in a way that DOD ha.d not
been abla or willing to do before."[39]
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Chapter I

THE DOD MCOBILIZES

TOWARD A "SPECIAL PROJECTS AGENCY"

Sputnik occurred at a time when the DOD was undergoing a changing of
the guard. Secretary Wilson, a consistent opponent of satellite programs
as "scientific boondoggles,"* had recently resigned. His replacement,
Neil McElroy, was sworn in on October 9, 1957, just five days after Sputnik.
Indeed on the very day Sputnik was launched the Secretary-designate was
visiting ABMA at Huntsville as part of a routine familiarization tour of
military facilities before taking office. Wernher von Braun, Army Secretary
Brucker and Generals Gavin and Medaris used the occasion to make a dramatic
appeal for unleashing the Army in space.[l] Clearly outer space was at the
forefront of the new man's thinking in hlS earliest days on -the job -- there
was no way to escape it.

An experienced corporate executive with a strong sales and public rela-
tions background, McElroy was a novice in government. The Pentagon was ex-
tremely tense when he arrived. Largely as a result of the scientific break-
throughs in weapons systems, unsettled Service roles and missions disputes
were at fever pitch. Wilson, for instance, had left unresolved the question
of whether the Air Force Thor or the Army Jupiter intermediate range bal-
listic missile (IRBM) should be approved for production. The new vistas
opened up by the advent of space further exacerbated Service rivalries.

- The Services felt that nothing less than access to the weapons systems of

the future was at stake, i.e., their very survival. To be left out, espe-
cially given Eisenhower's budget stringency, could mean permanent degrada-
tion. 1In the absence of decisions about ultimate assignment of missions and
advanced systems, each Service fought to develop such systems in its R&D
program in hopes that the successful "inventor" might have the inside track
for designation as ultimate user. The in-fighting was fierce, its intensity
matched only by Eisenhower's anger over the Services' lnabllLty to overcome
their mutual suspicions.

.MbElroy Debates the Altermatives

McElroy invited'the Services and some senior staff to advise him on

-how best to cope with tie new dimension of outer space. The Air Force and

Army each staked out a nwailateral .claim to the space mission. Air Force .

enthusiasts spoke of crziting a new Aerospace Force. The Navy considered .
outer space over the oceans a natural extensior of the ocean underwater, '

surface and air regime in which it operated. "Army proponents spoke ea:nest;y

* Wilson practiced the doctrine of "relevance" in a pure form. R&D budgets
were starved during his stewardship because research projects had to be
shown to be d;rectly selevant to a military misszon in a very strict senoe.
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of the moon as "the high ground" and felt that the Army should be commis-
sicned to "take it." The Secretary thus soon realized that he could not
readily choose between the contending Services.

The Navy, having no chance at the whole pie, argued diplomatically
for a new ‘tri-Service enterprise analogous to the Armed Forces Special
Weapons Project (AFSWP), that would report to the JCS* (this agency had
conducted the military nuclear weapons program, using the system of rotating
Service appointees as directors). While the Navy's proposal was interesting,

the AFSWP experience was not appealing because there had always been Service -

bickering within it. With Service roles and missions unsettled, such an
organization would not be able to develop a coherent, single space program.

William H. Holaday, making a bid on behalf of his Directorate for
Guided Missiles, endorsed the Navy's tri-Service approach in prineiple,

" but suggested that the name be changed to Armed Forces Missiles Projects
Group and that it repcrt to him through a Special Deputy. Referencing the
President's November 7 speech, which had instructed the Secretary to make
certain that the Director for Guided Missiles be "clothed with all the

authority that the Secretary himself possesses" in the missile field, Holaday

spe¢ifically recommended that the Secretary create the new organization:[2]

... to handle two new projects of importance at
the present time. These are the anti-interconti-
nental ballistic missile and the reconnaissance
satellite. Since both of these projects cut
across the interest of all three Services and the
current approaches are causing duplicatiocn, it '
appears that these programs must be directed in
.such a manner to use the best talents of the

_ three Services and industry.

The organization he foresaw would initially use money in Service budgéts
until a separate appropriation could be secured and plan and coordinate

work that would be carried out by the Services and industrial contractors.
Its modus operandl would be similar to AFSWP's.

. The. Holaday solution, iike the Navy s approach had/appeal but falﬁsred
on past organizational experience.- The various special assistants for guided
missile work had never been able to do more than roughly coordinate Service

* Each Service presented its case to the Secretary at a- meeting of the Armed
Forces Policy Council (AFPC) on November 5, 1$57. ° Admiral John E. Clark,
who was to become the first Deputy Director of ARPA three months later,
gave the Navy's presentation. The Navy approach was of sufficient inter-
est to the Secretary that all AFPC members were asked to comment on it.
Admiral Clark maintains that all the Service approaches were sent to the
President, who liked the Navy's idea the best, although not the reporting
llne to the JCS. (Discussion with Admiral Clark July 8, 1975.)
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missile activity, and Holaday personally was not considered strong enough
for the job. The same view was held of the Assistant Secretary for Research
and Engineering. One of the previous incumbents of the latter office testi-
fied that his "authority was denied and opposed principally by one of the
military depertments, and my activities were impeded by the refusal by the
military departments to furnish pertinent information about individual devel-
opment projects."[3] The Defense Science Board had rebelled against the
inadequacies of another Assistant Secretary.[l] Traditional 0SD staff
offices simply appeared unable to cope with the Services.

Numercus suggestions were being made in other quarters. The Atomic
Energy Commission, promoting nuclear propulsion systems, lobbied very hard ,
to get the space mission away from Defense, and the Chairman and Deputy
Chairman of the Joint Atomic Energy Committee moved quickly to introduc~:
bills to establish by law an Cuter Space Division within the Commissicu.[5]
Some scientists suggested recreating the World War II Office of Scicutific
Research and Development. Others revived the Manhattan Projact concept,

a recurring and popular idea whenever emergency situations arose. Charles
Thomas, the President of Monsanto Chemical, and the eminent nuclear physi-
cist Ernest 0. Lawrence discussed this option for space directly with McElroy,
but he rejected it as infeasible in peacetime.

Thomas and Lawrence visited McElroy to urge him to adopt some radical
new measures to organize the Department to meet the Sputnik challenge, and

to cope better with problems of science and technology in the Defense

Establishment., The three men went over a wide array of possibilities in

the course of a several hour meeting. [6] During that session, the concept

of a strong advanced R&D agency reporting to the Secretary emerged and

Thomas and lawrence urged it strongly on the Secretary. McElroy was enthusiastic

. about it. Thomas says that he does not know for sure if he and Lawrence

were the first or the only people to make the suggestion, but they did make

it., Perhaps they merely confirmed McElroy's own predilections. Roy Johnson

said on several occasions that McElroy had set up a small research group ,
reporting directly to him at Proctor and Gamble that did "blue-sky research. "[7] .

especially in the packaging area, and he was comfortable with such an organ-
ization. This experience could very well have been the ultlmate scurce of .
the ARPA idea or helped shape it.

Throughout this period McElrcy consulted frequentxy wlth the President
and with Killian, whom he had known previouvsly when both served on a natzonal '

-advisory group concerned with educatbion. The President was so taken with

the views expressed by Killian and other Office of Defense Mobilization
Science’ Advisory Committee scientists at the October 15 meeting noted in

the preceding chapter that he dispatched them that very day to repeat their

story to McElroy, Querles, JCS Chairman Twmning, and other senicr personnel’
at the Pentagon, where they "added some very pointed comments on the desir-
ability of a more sophisticated relationship betwéen the military and science,"[8
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This was a theme long espoused by Killian, as noted earlier, but was now
receiving explicit Presidential endorsement. Pressure continued to mount on
the White House to "do something," especially after Sputnik IT (1120 1lbs.)
was placed in orbit on November 3, and the White House in turn leaned hard
on the new Secretary. Killian confirms that neither he nor anyone else at
the White House "invented" ARPA; however, when McElroy broached the ides,
the White House gave it every encouragement.[9]

The Secretary Decides

On November 6, 1957 -- the day following the Service presentations to
the Armed Forces Policy Council -- McElroy asked his General Counsel (Robert
Dechert) for answers to four critical questions which eventually served as -
the benchmarks for ARPA's creation. The subject of the General Counsel's
memorandum, "Central Control of Anti-Missile Weapons and Satellites,” makes
it clear that the Secretary had already decided what the new organization
would do, if he could establish it. The Secretary's questions, which show
that he was thinking beyond conventional approaches, were:[10]

1. Does the Secretary of Defense have legal authority
by transfer of functions to establish, in his
office uwander an Assistant to the Secretary, a new
unit which would .centralize control of activities
in the field of anti-missile weapons and satellites?

- 2. Are there any immediate steps'with respect to
the Congress to be taken in connection with the
directive which would carry out the foregoing?

. 3. Can appropriations to the military services be
made available for expenditure under the direction
of your Assistant who is placed in charge of the
field referred to above?

4. Does this newly created organlzatlon have to be
' completely self-contained or may it call on the
military departments to perform administrativa
functions such as the preparation and signing of
contracts, disbursement of funds, and other sup-
port activities? | )

Dechert's responses were positive. The Secretery did have authority to
set up such a special unit; he would have to notify the Chairmen of the
Armed Services Commlttees in accordance with a provision of the National
Security Act of 1947, but no legislation was necessary; several methods
existed for maklng Service appropriations available for expenditure under
the Secretary's direction (indeed the $34 million FY 1958 Vanguard budget
was already subject to his direct control); and there was ample authority
and precedent for having the Services perform administrative functions '

R
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for the new organization, subject to, its éontrol McElroy ordered that

- a letter for the two Committee chalrmen be drafted under Dechert s guid-

ance. He had decided to move ahead.

On November 20, McElroy testified on the Hill for the first time 'as
Secretary. Although the main purpose of the hearing was a ballistic
missile investigation, the Secretary disclesed that he was about to set
up & new "single manager" to do tne R&D on future weapons systems, beyond
the guided missile. He called it the Special Projects Agency (SPA):[11]

We plan to establish in the Department of Defense

a special agency to handle our satellite and space
research and development projects. Tentatively we
are thinking of calling this -- and this has not
beez announced -~ the Special Projects Agency of

the Depdstment of Defense. We plan to assign to
this agency all of our effort in the satellite and
space research field, In addition, it appears that
we might wish to have this agency direct and manage
the Department of Defense program in the antibaliistic
missile field. Other projects and programs may also
be assigned from time to time. What we have in mind
for that agency is that the vast weapon systems of
the future in our judgment need to be the responsi-
bility of a separate part of the Defense Department
that has a responsibility that is inescapable in
order to follow these various will-of-the-wisps -=-
if they are originally in that kind of ‘state -- and
carry -them through to a point where there can at
-least be a determination of their feasibility and
what their probable cost might be. So we are think-
ing of this Special Projects -Agency as having a
function that. extends beyond the immediate foresee-
able weapons systems of the current or near fuiure,
(Underline added.) :

‘The next day McElroy cireulated to the Services and JCS a prcpoéed charter

for the SPA. It was to be headed by a director reporting directiy to the
Secretary and staffed by clvillan and military personnel a$ he saw fit.

 The Services were adamantry opposed to the idea. Quarles was not
enthusiastic about it either. [12] As the former Assistant Secretary for
R&D ‘and overseer of Vanguard, he could he expected to be defensive about
changing the direction of satellite programs az’ to .oppose additional
fracturing of the OSD R&D apparatus. The suggestion to create an ARPA
was more than just an implied criticism of the existing structure.
Apparently another key figure in 0SD, Comptroller Wilfrid McNeil, was
also opposed, btut he remained relatively silent on the issue out of .
recognition that Eisenhower's: personal anguish over 1nterservice rivalries

LNy
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was bound to result in some sort of a new ceniralizad crancy.[13] In
brief, McElroy found remarkably little support inside ICI' for his Special
Projects Agency.

In order to appreciate the significar~> of the mere act of creating
an ARPA, it is necessary to recall the state of defense organlzatlon and
behav1or which prevailed at the time.. Many of the concepts or phrases
used to justify ARPA -- prevention of wasteful duplication, parochialism,
inefficiency, Service rivalry, disunity, failure to coordinate, overlap-
ping jurisdiction, etc. -- were in fact familiar terms in a debate over .
the most effective crganization of the defense establishment that had
persisted from the erd of World War II. The 1940's and 1950's were suf- .
fused with such argurments. Given a background of vivid wartime experiernces,
growing 'Cold War tension and the "balance of terror" aspects of nuclear
weapons, it is not surprising that the Congress, the President, and con-
cerned Executive Branch agencies devoted a great deal of attention to
defense organlzatlon. The Department of Defense itself was created only
in 1947. Major reorganizations were negotlated by Congress and the Presi-
dent in 1949, 1953 and 1958, each designed to strengthen Sécretarial control
vis-a-vis the military departments. The latter resisted tenaciously.
Attempts at organizing properly for research and deveiopment were included,
but were by no means central issues prior to 1958. Service challenges to
the Secretary's autuority were frequent anl the Office of the Secretary -
was a relatively weak collection of staff offices. While Sputnik was a
completely new phenomenon, the notion of consolidating control in the
Secretary's hands was not.. Hence McElroy's initiative aroused instinctive
opposition. ' '

McElroy's trump card was the President. General Eisenhower came out -
of World War II with deep convictions about the value of a unified military.
In the emotional debate which preceded passage of the National Security Act
of 1947 he had vecommended creation of a single Service. Upon assiuming
the Presidency he became a crusader against waste and duplication in the
military. Eisenhower wvas greatly annoyed by Service competition for
m'ssiles and access to nuclear materials, which invariably resulted in
huge budget requests. The Army and Air Force "race" t¢ build almost dup-
licate IRBM's incensed him. Sherman Adams has said that the President
actualiy favored putting all R&D proj.uts under the Secretary of Defense.[1lh]
Exactly that recommendation was made by the U.S, Chamber of Commerce to
the House Appropriations Committee in May 1957, and the press speculated
subsequently that it had been promoted at the White House¢ and played a
role in the decision to establish an ARPA.[15]. The President also was
irate over Service end-runs to the Congress in order to promote higner
budgets. His. temper often flared on these issues, and he caused an abso-
lvte furor in the Pentagon by demanding that the three Services merge
their highly promotional information offices into ome.[16] According to
Killian, fragmentation of R&D in DOD.and the severe tri-Service conflicts
were "one of the things that troubled Ike most during his Presicency ...

~ he was always indignant about the internecine struggles in DD, "{17]
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When the space race btegan, Eisenhcwer was determined te prevent
duplicate cor triplicate military space pregrams. This rapidly Decame
accepted as an article of raith amnng the men engagsd in organizi for
spave and the President's perscnal stamp seems to be on most of them.

fce rivalry was given in his
eritericn for creating Killian's

As noted above, ninimization of interserv
November T speech *o the nation as a basi
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position, attempting to upgrade the Ho-aday office and announcing that : 1
future missile and space projects wculd be "separately aiministered." In '

another major pclicy address to the nation a week later, t“- President

discussed satellites and their cost, noted that military s*abe projects

would be judged against the value of cozpeting defense projects, and _
pledzed that there would be "no needless duplication or obsolete programs . 1)

or facilities."[13]

Buttressed by strcrg Presiden
ogects Agency charter thus promi

tial sugport, McElrcy's draft Special
ised to surangthen enormously CSD's role,

in research and development, The Secre

etary's proposal included the
fcllowing: (inderlines added.)[1%] w

»-

1. SPA's rurpcse was to provide "unified directicn
' and maragement of certain research and develcp~
nent projects.”

o . e

2. It would "direct, ranage, enter into contracts
for, or cperate -~uch projects” as the Secretary
el oanr——
designated.

3. I% would be authorized to perform work in its own
facilities (laboratories) and let contracts, as
well as arrange to have work done in its behalf
by the Services anu other agencies, "within the
limits of appropriations avasilable."

- o g gy - it gy

4, The CSD Comptroller would "make arrangeménts for -
funding the cperations of the Agency.”

' 5. SPA would develop its assigned programs "to the
: point of operational use," whereupon "they would
o be phased into the operation of one or more of the

military departnents.

- 2

. ! : : . . 4
The Secretary's testimony before the Mehon Subcommittee gave the Services ‘ 1
additional context within which to consider his proposal. It left no ' 1
doubt that his thinking was very expansive, and hence very threatening. :
As noted above, he stated that 3SPA would be asaigned responsibility for . |
"the vast weapons systems of the future." Further questioning elicited »

the opinion that he planned, in SPA:[20] S :

'
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waapons system or grou weapcns systems which
. do no% have any obvicus service cornecticn in
their inception. We plan to use this agency Ior
the purcose of carrying those weapons through
the research and develgpment stage. That means '
quite far down the rcad, including testing. ‘

to centralize the rege
e,

(S ]

[ ]
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Missiles aside, he was prepared <o put "any further things of an upstream
nature," and “things in general," ia SPA. He assertad that z new man
frez cutside DOD weuld be brought in to head it. Putting the research, ]
develcpment and test of dramatic, new, advanced weapons systems -- which

averycne assumed weuld be forthcoming ~- in the hands of an CED level {
agency was anathema to.the Services. Amcng other things it had treren~
dous . funding implicaticns, esnecially giver Eisenhower's dexcnstrated +
insistence o~ held-the-line budgets: whatever SPA received rmeant less ,
meney for tle Services and perhaps their contractors, and as work pro-
ceeded through develcpment to tESv these sums became irmense, And it }
s“~~°sted *ha‘ Service opportunities to influence the assignment of roles :

and missions -~ decisicns that céntrolled which of them would have access

to the most modern weapcen: systems -- would be greatly weakened. (Cne '

cculd scarcely make a more threatening gesture.

Tne Counterattack

ccmments on the proposed Special Projects Agency he acknowledged forth-
rightly that:[21]
<1

Trhe Air Force appreciates that the subject pro-
posals are suggestions and implementation of Presi-
dential policies for better and improved directicnal - '
management in relation to certain areas of research : ,
and developrent.

when the Secretary of the Air Force replied to MeElroy's regquest for I
'
d
}

The ressage had been recelved, but still was not accepted by the Services. i

.They chose to fight. , , ' 3

., The Services and JCS rhad their responses to the draft STA charter+ - B

back to McElroy in two days. Aviaticn Week predicted "violent protests" . A
from the Services and reported that industrial contractors.were appre- )

, hensive, fearing that SPA might set up in-houre laboratories =- the

. _ 4
"erseral" system -- which they opposed for obvious commercial reasona.[El] ' [
A.lation Week's nrotest estimate was accurate, '

|
" The Services were not happy with ‘the SPA idea or the draft cbarter, '
“ut with the President's outlook common knowledge and the Secretary

* Two . documents were circulatcd, a draft DOD Direc*ive and a draft letter
to Armed Services Committee Chairmen Russell and Vincon.
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discussing his intentions publicly, their first gambit was to try to con-
strain it or cut it back. Their charter comments reflect this.

With respect to SPA's purpose, the Army, Navy and JCS proposed in
their comments to the Secretary that it be limited to unified direction
of the satellite and anti-ICBM projects only and they deleted all refer-
er.ce to the possibility of other future assignments. In fact, Navy recom-
mended re-naming the agency the "Space Vehicle and Ballistic Missile Defense
Agency" to ‘emphasize the limitation. Cnly the Air Force was prepared to
concede that in the future the Secretary might assign SPA "appropriate
projects which this Agency can perform more expeditiously than under presént
procedures.”

Seccnd, the three Services and JCS went to great pains to delete all
use of the words "management" and "operate'" or "operation." It was 2ll ,
right for SPA to "direct" a program, but management and, above all, opera- 1
tion implied a function that carried too far beyond the conventiénal staff b
role of CSD. The noticn of an executive agency in 0SD was most.unaccept- :
able, especially one that might monopolize entree to the modern weapons

they were the only authorized operating agencies in DOD. Even the refer-

ences to SPA taking projects up to the "point of operational use" and then

phasing them into the Services were deleted or heavily conditicned. Navy .
suggested saying ‘instead that "as military equipment evolves from the ' !
programs it will be incorporated in weapons ;ystems. JCS_and Army said :
that SPA programs: :

++» will be developed in coordination with the appro-
priate military Services, This will ensure that

the long lead time conmnected with training, pro-
curement of ground handling equipment, bases, etc.,
1s coordinated with the development effort so as

to phase new weapons into the operation of one or
more of the Services....

Arxmy, Air Force and JCS also sought to introduce language in the charter
which avoided mention of SPA-owned facilities and all four respondents pro- '
posed changing SPA direct contracting authority to merely an authorization
to contract through the Services. In addition, the JCS and Army were very'
elert to the imprecision in the Secretary's charter language about the
scurce of funds for SPA (see items 4 and 5 above, p. II-7). They wanted
to change "within the limits of appropriated funds" to "assigned funds,"
i.e., SPA was to get its own money, and JCS, Army and Navy sought to redirect
the Comptroller's tunction from "raking arrangements for funding the opera~
tions” of SPA to simply supervising the fiscal pclicies and management of
the Agency s activities.

All but one of the respondents made textual deletions, additious and
modifications without explanation. Air Force Secretary Douglas was the
exception, and he provided a succinct statement of the Service case:
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[I]t would seem that the propcsed directive itself
has a breadth which does not correspond to present
intentions. Through its inclusion of direct author-
ity to "enter into ccutracts" and to "operate" it
would seem to provide for what would virtual’v an.cuat
to an operating development agency involved in prc-
curement and operation of laboratory and other Zacil-
ities. This would constitute a step towards a sell-
contained research and development agency without
the clcse association with prospective users that
is so important. We believe that any such step
should be further arpraised in view of its possible
tinmate consequences and that initially the direc-
tive not be so broadly designed.

~The Service/Jcs objections to the initial SPA draft were considered
in CSD, but for the most part rejected. Assistant Secretary for Research

and Engineering, Paul Focte, reconfirmed, in opposition to Douglas' remarks,

that McElroy's directive did correspond to present intentions and said that
ne viewed SPA "as a step toward a centralized research department is the
same manner that many corporations utilize a centralized research depart-
ment reporting directly to the Presidant on problems of interast to the
Corporation as a whole,” while at the same time permitting other depart-
ments to have their own RZD wnits -- prec;sely what the Services hoped to
head off.[22]

Scmetime during the period November 21 to November 29, the "Special
Projects Agency" was rechristened the "Advanced Research Projects Agency."*
That name appeared in a revised version of the charter which the Secretary's
Military 4Assistant, BG C. M. Randall, USMC, sent to the Services and JCS on
November 29 in anticipation of a meeting with the Secretary. Written com-

ments were not requested, but JCS, Navy and Air Force felt strongly enough
to submit them anyway. -

The revision conceded scme points to the Services, but the Secretary
was adamant on two issues: [23]

* Rep. -Scrivner objected to "Special Projects Agency" because it was easy .
to confuse with other agencies ‘(e.g., OSD Office of Special. Operations
and the Armed Forces Special Weapons.Project) and McElroy promised he
would select a better one: "We are trying to make it broad enough in
‘terminology so that the tent can cover additional projects as they come
along and give evidence of some future potential.”  (House Appropriations
Subcommittee on Defense Appropriations, "The Ballistic Missile Program,”
Hearings, November 20-21, 1357, 25.) L, P, Gise believes that Lt. Col.
George Brown, USAF, a military assistant in Heoladay's office, actrauily
ceme up with the name ARPA. (Discussion with L. P, Gise., April 7, 1975.)

Ao e
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The Secretary of Defense wishes to make it clear
‘that while the Agency will nc-rally contract for
research and development throogt the existing chan-
nels within the Military Departments, he intends to
authorize the Director of the Agency to have con-
tracting authority to the extent required and where
direct contracting would better serve the purposes
of the Agency. The Secretary also wishes to have
it understood that additional projects other than
satellite applications and antiballistic missiles
programs may be ass’ gned to the Agency 1n the future.

The Secretary dropped virtually all us2 of the word "operate,” in defer-

ence to Service sensibilities, and replaced it with "manage."* He also

made no rererence to how the Agency would be funded. Navy fought a rear-
guard action by proposing the charter say that ARPA's R&D work would "not
infringe upon the existing research responsibiliti=s" of the Services and
would be "restricted to those areas novel in nature and not normally con-
ducted by the military departments,"” i.e., to as little as possible.[24]

Navy also called for language directing ARPA to do both its contracting

and its laboratory work through the Services "to the maximum extent possible,"
in preference to setting up "new or separate facilities."

- JCS was s0 embittered that it reglstered a formal written nonconcur-
rence on December 6, 1957. The Chairman, General Twining, complained that
since the drafts Stlll contained "scme basic provisions" which the Chiefs
considered "inadvisable," he wanted the Secretary to remove any indication
of JCS concurrence in the establishment of ARPA from the letter *“o the. two
Armed Services Committee chalvmen [25]

The Air Force also took a very harsh line. Secretary Douglas proteated
~ that it was neither necessary nor desirable for ARPA to have contracting’
authority because the Agency would establish:a new administrative organiza-.
tion and confuse existing relationships between DOD and industry. Douglas

- promised tha% Air Force would "simplify its own lines of authority for.
projects under the Agency's direction," to include eliminating intermediate

. echelons of authority between the project officer and the. Chief of Staff. [263
He recommended that the Secretary eliminate the ARPA Director's authority
"to contract or directly op:rate through hiscmn personnel research and,
development projects." ,

Next, Douglas gave a ringing endoreement of the Air. Force doct*ine
of .concurrency, namely, that the Service which is to use a weapons system
. should be in charge of its development from the very inception of the
system. In any multi-user situations, he insisted that "the potential
users must be staffed to express'their,requirements and present their

+ % "Manage" was a word used by Chairman Vinson of the House Armed Services
Committee to define the meaning of the Secretary's "control" over DOD
during a 1949 debate on the National Security Act.
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suggestions during development ... development in close identity with

the user or users is a necessity.'" Accordingly, it was suggasted that
the ARPA Directive be modified so as to identify the user of a weapon
‘placed under 'ARPA direction and to "permit the user a subordinate control
of the project or, if more than one user be involved, one user or the .
users jointly carry on the project as the Director may determize under
his continuing direction.”

Third, the Douglas memorsndum fumed about the proliferationm of over-
seers at thé OSD level and foretold a future in which the Director of
Guided Missiles, Assistant Secretary for Research and Engineering and
Director of ARPA would all be issuing instructions on the same project’ to
a harassed military department. It was observed that "administrative
efficiency and decision making would be much further advanced if the
Director of the Agency were given exclusive authority in whatever area
is finaily determined" and the Secretary was lectured to include in the
ARPA directive language meking clear that "within such area of direction
and authority as .s granted [to the ARPA Director], other members of your

staff be excluded from the authority cf direction that they increasingly
exercise.”

" Finally, the Se cretary was informed that he could not legally endow
ARPA with the right to let contracts or to establish laboratories because
he lacked the power. In Air Force eyes, the proposed action was Secre-
tarial interference in a preserve statutorily reserved for the Services
alone. The Air Force opinion proceeded to tell the Secretary what he
could and could not do

If the new office establishes laboratories or
contracts itself for research services, essential
operating functions of the military departments
would be transferred for the first time to a sep~
arate agency in the Office of the Secretary of
Defense. This would seem.to be contrary to the
intention of Congress as expressed in the National
Security Act and other legislation. Thct intention
clearly appears to have been that the Office of the
Secretary of Defense make policy and provide author-
itative coordination and unified direction of the
Armed Services, and that the military departments
be the operating agencies of the Department of
Defense. The Secretary of Defanse has. been direc-
ted by Congress to "coordinate research and develop-
ment among the military departments and allocate

- responsibility for specific programs among the
Departments;" but only the military departments
have been specifically vested by statute with
authority to conduct and participate in research -
and development programs relating to tha Armed

Forces and to undertake procurement actions in
connection therewith. '
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The Air Force advised the Secretary to withhold assigning such powers to
the ARPA Dlrector until the matter could be resolved "by clear legislative
authority.”

Recognizing that McElroy was digging his heels in, the military rolled
out their siege guns 'in December. While the Secretary was in Europe attend-
ing a NATO Council meeting and touring military bases, the Air Force set up
a new Directorate of Astronautics and transferred to it all Air Force mis«
sile defense work, the Air Force satellite projects collectively known as
Weapdns System 117L, Air Staff management of Linceoln Laboratories, some
research satellites, boost glide vehicle research, and special reconnaissance
aircraft. It was a bold move to put a mini-ARPA, emphasizing space and
missile defense, on the street before McElroy could act. When Quarles heard
about it, he ordered that public announcement be held up, but the full story
was leaked quickly to the press. General Gavin and other Army officers
chimed in with strong statements dbout the importance of space control to
the Army's land mission. The ARPA concept was ridiculed in the press as a
"paper-bound idea" and news about Service opposition to the draft charter
was disseminated rapidly.[27]  Former Navy Secretary Dan Kimball, speaking

as President of Aerojet-General Corp., launched a bitter attack on McElroy's '

portrayal of ARPA, arguing that such "double management" would result in
duplication of effort and cost, delays, and inferior end products.[28] Air
Force Secretary Douglas and his senior military R&D officers then publicly
opposed creation of ARPA in testimony before the Senate Preparedness Sub-
committee, immediately after McElroy forced them to withdraw establishment
of the Astronautics Directorate. Douglas was prepared to concede ARPA a
role in basic research, but "once you move over the poorly defined line to.
applied research, I would object."[29] The Air Force generals were eveh
less kind, opposing the creation of more committees, czars and directors,
and specifically ARPA, General Schriever, a consistent ARPA opponent for
years to come, told the Subcormittee that he wanted to register "a strong
negative against ARPA. This would be a very great mistake."[30]

The ARPA Concept is Validated

The December onslaught failed. As Admiral Clark observed, "The fact
.they didn't want an ARPA is one reason Ike did."[31] (n January 7, 1958
the President sent a message to Congresq forwardlng a request for $10 mil-
.lion in FY 1958 funds [32] -

For expenses necessary for the Advanced Research
Projects Agency, including acquisition and con-
struction of such research, development, and test
facilities, and equipment, as may be authorized by
the Secretary of Defense, to remain available until
expended.

Then the President drove his point home in the State of the Union Message,
January 9, 1958 .. The advent of revolutionary new devices, ke said, was

fos s . .
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causing defense problems at least as significant as those created by
iavention of the airplane fifty years previously:

Some of the important new weapons which tech-
nology has produced do not fit into any existing
service pattern. They cut across all services,
involve all servicaes, and transcend all services,
at every stage from development to operation. In
some instances they defy classification according
to branch of service.

Unfortunately, the uncertainties resulting from
such a situation, and the jurisdictional disputes
attending upon it, tend to bewilder and confuse
the public and create the impression that service -
differences are damaging the national interest....
I am not attempting today to pass judgment on the
charge of harmful service rivalries. But one
thing is sure. Whatever they are, America wants
them stopped '

The President added that he would shortly submit to Congress major reform
legislation intended to achieve '"real unity in the Defense establishment
in all the principal features of military activities."” Ian the interim,

" he was prepared to take some immeliate steps to obtain better integration
of resources applied to the newer weapons., One such step was tc state
that:

In recognition of the need for single-conkrol
in some of our most advanced development projects,
the Secretary of Defense has already decided to
concentrate into one organization all the anti-
‘missile and satellite technology undertaken within
the Department of Defense;

This affirmation of McElroy'" de0151on to establish ARPA wes accompanied
by a ctern Presidential warning to the Services toc stop the open warfare:
. "Another - requirement of military organization is a eléar subordination

- of the military services to duly constituted civilian authority. Thls
control must be rea¢ not merely on the surface."

. A second step taken by the President was acceleration of effort ir
"particular areas affected by the fast pace of scientific and technolog-
ical advance." He listed seven such areas, including the charge to "be
forward-looking in our research and development to anticipate and achieve
the unimagined weapons of the future."

In the event the President needéed any additional support for these
views, the Rockefeller Brothers Report on International .Security: The
Military Aspect wns released the same day as the State of the Union
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Message. It also found the Services' roles and missions inconsistent

with modern technology and argued forcefully that the Secretary spent

most of his time serving passively as referee and arbitrator for inter-
service disputes at a time when conditions warranted activitist Secre~
tarial leadership and directior. As part of a series of recommendations
designed to transform the Secretary into a more aggressive posture as
initiator and contrcller of events, the Report proposed assigning the
Secretary: (1) direct authority over all R&D and procurement, (2) right

of cancellation and transfer of Service programs. and their appropriations,
and (3) "a direct appropriation for vhe conduct of research and develop-~
ment programs at the Defense Departmernt level."[33] - The last, of course,
was interpreted as a direct endorsement of ARPA, and the Report's rationale
for making all these recommendatlons cowld have served as the Agency s motto:

Where so much depends on keeplng up ard staying
ahead in the technological race, it is essential
that our weapons development reflect a clear sense
of direction and not a series of compromises.

The day after tiae State of the Union Message General Schriever re-
turned to the Senate Preparednéss Subcommittee to assail the plan to
establish ARPA, In what New York Times Pentagon reporter Jack Raymond
called "a puzzling departure from usual practice," the Air Force released
his testimony the next day rather than wait for the Subcommittee to do
so.[34] Schriever's theme again was that ARPA would simply waste money
duplicating work that had already been done -elsevhere,

Undeterred, the President followed up with explicit reference in
his FY 1959 Budget Message (January 13, 1958) to the provision of funds
for "an expanded research and development effort on military satellites
‘ani other outer space vehicles, and on antimissile missile systems, to
be carried out directly under the Secretary of Defense."

The Legal Niceties

- Despite the Pre51dent s firm support of ARPA nelther ‘the Dlrectlve
nor the Agency itself materiallzed in December or January. This was due
to a tug-of-war between the Department and Chairman Vinson over the Secre-
tary's authority to establish an operating agency -independent of . the
Services without speclflc new legislation, a.situation exacerbated by
Departmental insensitivity to the Vinson Committee's legislative preroga-
tives. 'Thus the dispute was a mixture of principle, Executive-Legislative
- Branch etiquette, and the Armed Services Committee's ever-solicitous
attentiveness to the views of the military. There was some correspondeénce
between the Committee's objections and the Air Force's challenge to McElroy's
legal authority, but the tenor of the Vinson complaints seemed less due to
a desire to kill ARPA than pique that the Administration was trying to
ride roughshod over the Committee. In any event, the record indicates’ that
. there was considerable apprehension in 0SD for awhile that the invincible
Chairman might klll the whole idea.
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As noted earlier, the President sent an appropriations request to
the Hill on January 7, 1958 for funds to cover ARPA expenses, including
acquisition and construction of such R&D facilities as the Secretary
authorized. The latter phrase proved to be a bone in the throat of the
Armed Services Committee. McElroy testified on the bill before the House
Appropriations Committee the next day. Since it was the DOD view tha*
the Secretary could establish ARPA under existing authority, and endow it
with contracting authority and the right to acquire facilities, no thought
was given to the need for special authorizing legislation. The House
Armed Services Cormittee saw it differently and was especially a.nnoyed
that unless it acted, the appropriations bill would de facto serve as
‘authorization both for ARPA and for ARPA spending on construction. 1In
other words, they were incensed at the apparent attempt to finesse the
Committee's rightful authority. Robert Smart of the Committee staff
stated the Committee's particular concern tartly:[35] '

We have in this supplemental appropriation bill,
language which in my judgment, in the absence of
any other authority of law, will give them the
authority to engage in this kind of construction.
This is a point which has always been an extremely
sore point with this committee and other legisla-
tive bill. And the urgency of the moment, with
reference to this Agency, does not alter in any
manner the character of that situaticn.

So I think the committee has to face this -
point: are we going to stand by and have the
Appropriations Committee report a bill containing
‘the sole authurity at law to build these defense
research anc testing facilities, or is this com=
mittee, in c¢he discharge of its legislative re-
sponsibil Lty going to insist that this committee.
handle une leglslatlon which would confer thz,s
authority?

Aggravation over this a.ppa.rent challenge to the inherent pr:.nleges of
an authorizing committee probably had more to.do with the Committee's
displeasure than any broader philoscphical concerns about Secretarial
authority vis-a-vis the military departments. The Armed Services Com-

. mittee simply was adamant that McElroy mot obtain funds from the Appro-

priations Committee that he might then use on unspecified comstruction’
projects that had not been speciflca.lly blecsed by it.

- Nor was the Committee prepared to consider the ARPA request a routine
matter., Smart reminded McElroy that this was the first instance in the
eleven yvear period since enactment of the National Security Act that DOD
had "ever proposed to go beyond policy, direction,. guidance and control,
and enter into the opérational field."[36] Tl*ey were not about to be
snowba.lled. .
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Thus the Vinson chalienge focused on tvo assertions: (1) that the
Secretary lacked legal authority to create an ARPA at all, and (2) that
he lacked legal authority to build facilities for ARFA, unless he suc-
ceeded in cadging such authority indirectly by his apparent end-run to
the Appropriations Committee. With respect to the first point McElroy
and Dechert argued that the Secretary had complete authority under the
National Security Act, as amended, to establish ARPA.[37] Dechert even
quoted liberally from Chairman Vinson's remarks during past debates over
the National Security Act, including the following definition of the
Secretary's legal power to "control"” DOD made by Vinson in 1949:[38]
"'Control' means power or authority to anage, dlrect, superintend, re-
strict, regulapg»:,. govern, administer, or Jversee." Dechert also relled
heav1¢y, in a lengthy brief prepared for the Secretary, on the conclu-
sions of the Counsel to the Committee on DOD Organization (Rockefeller
Committee) which were part of the legislative history of Reorganization
Plan No. 6(1953). Speaking of the Secretary's authority under the National
Security Act, as amended, the COunsel had said:[39] -

... the power and authority of the Secretary of
Delense is complete and supreme. It blankets all
‘agencies and all organizations with the Department;
it is superior to the power of all other officers
thereof; it extends to all affairs and all activ-
ities of the Department; and all other authorities
and responsibilities must be exercised in conso--
nence therewith.

Discussion about the Secretary's right to give ARPA authority to acquire.
facilities became exceedingly convoluted, and Dechert's defense was
especially lame,* but it appears that both sides finally concluded that
any ARPA construction would have to be spec1fically requested in a mili-
tary constructlon authorlzatlon bill.

'No such agreement was reached on the broader
power to create ARPA and on January l5 Vinson spon
the authorization bill that specifically authorize
establish ARPA, appoint a director, engage in R&D,
- tracts. Nothing was said about acquisition of fac
. was to.be donz "for the military departments" in f
immediate jurisdiction of .any military department.

issue of the Secretary's
sored an amendment to

d the Secretary to

and enter into con-
ilities. The R&D work
ields "not under the
"[40] The House passed

the bill with this amendment. The Department protested to Senator Stennis,

Chairman of the Senate Armed Services Subcommittee
tion, and sent him Dechert's leagthy opinion in s
position.[41l] The Senate Committee deleted Vinson
version and sair nothiag about the issue of the Se

on Military Construce
port of the Secretary's
's amendment ‘in their
cretary's authority on

the ground that it was a matter more germane to thF forthcoming debate

* Dechert argued that in seeking money for ARPA to
DOD was thinking of funds to pay rent or the ‘ope
facilities that might be offered "free" by a uni

versity.

acqulre" facilities,
rating expenses of
He conceded

- that new constructioén would have to follow the pattern that applied to

all mzlitary constructién.
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.on overall DOD reorganization. Dechert worked with House Committee staff
to find scme acceptable language for a compromise at the House-Senate
ccnference level, Actually Dechert was not really opposed to specific
mention of ARPA in the bill, but he did not want tc leave even a trace

of a suggestion that it was necessary for the Secretary to have such
authcrization.[42] The House and Senate conferees resolved their dif-
'ferences by retaining some of Vinson's language and by agreeing to delete
all specific reference to ARPA. Vinson was mollified and gave his approval
tn have McElroy set. up the Agency internally. It had been touch and go. ‘
L, P. Gise recalls that when Wilfrid McNeil offered him the top adminis-
trative job in ARPA, the Vinson threat was so real that McNeil assured

him La.nother job would be found for him in OSD if ARPA could not be set
up:[43] :

So the Agency was controversial even before it
was formed. My deal with McNeil was that I would
come over and handle the administrative end of the
business, with the assurance that if the Agency
went up in blue smoke that he would absorb me in
his immediate office, and he had a job set up for
that purpose. But it was that temuous back in
those days. ,

DOD was éven worried about when to send up the formal letters to Vinson

and Russell ammouncing ARPA, as required by the National Security Act,

fearing that premature filing would generate opposition. Dechert's words
on January 31 to two of McElroy's aides are illustrative:[llll-]

W2 are, of course, temporarily waiting with the
matter of giving notice of the proposed action to .
Messrs. Vinson and Russell in order to have as
much guidance as possible on the right course of
action which is to result. It is a matter of
delicate balance to determine how long we dare
wait befora glv:.ng that notice.

‘ The letters fina.lly were sent on February k4, enclosing the draft DOD -
directive. It was foma.].‘l.y promulgated, a.long with the anncuncement of
~ Roy Johnson's anpointment as Director of ARPA on February T, 1958.

The appropriation bill's progress was smoother,’ but not unaffected
by the turmoil surrounding the authorization.’ The House Appropriations
Commzttee supported the transfer of funds to ARPA in strong tems [L45]

If it is to be successf‘ul the Advanced Research

+ Projects Agency must not be allowed to become just
another layer of paper work in the Office of the
Secretary of Defense. It must be clothed with
the suthority and the control of funds necessary
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to conceive, coordinate, and implement research
and development of essential programs of advanced
science. . If this is done, it cculd assist in
large measure in bringing order and efificiency
out of the chaos which has characterized efforts
‘in this area in the past.

But in recognition of the Armed Services Committee's views, the Appro-
priations Committee wrote into the bill ihat the appropriations should
be made to ARPA, "as authorized by law," i.e., contingent upon passage
of an authcrlzatlon act.[4b]

When the bill reached the Senate, the Senate Appropriations Commit-
tee removed the "as authorized by law” clause on the advice of the Comp-
troller-General who said that without the clause the act of Congress
appropriating the monzy would suffice both to recognize and approve the
existence of ARPA. The Senate Committee also decided to delete all refer-
ence to ARPA, and simply appropriated the money to the Secretary, or his
designee, to use as he saw fit. The Committee felt that too little study
had been given to what the Agency would be and hence preferred neither to
endorse nor to reject it. [h7] The Senate passed the bill and the House
concurred.

The authorization act (s:e Figure II-l) also addressed the issue of
contracting authority and indicated that the Secretary or his de51gnee
could contract "through one or more of the military departments." , OSD
chose to ignore this language, feeling that the Secretary clearly had
the authority to contract directly.

. The defenders of Secretarial prerogative had scored an important
victory. The Secretary had succeeded in establishing ARPA as an operating
agency in CSD by internal directive and endowed it with the right to .
contract. On the other hand, ARPA was nowhere mentioned in legislaticn.
Some of the Agency's leadership were subsequently to feel threatened by
this lack of explicit legal sanction and to fret about the absence of
authority to acquire facilities, fearful that without such sanction it
would be disadvantaged in disputes with the Services and in a weak posis.
tion to argue for adequate budgets. The ebullient Roy Johnson did not
share those qualms.

ARPA is Created =

" The final versicn of the ARPA Directive (see Figure II-2) varied
little from the November 29 draft. Words were added to underscore the
fact that ARPA was only to work on individual prcjects or categories of
work designatcd by the Secretary, and ever since his testimony to the
House Appropriations Committze on January 8 he had been saying that it
wes not his intenticn ordina»ily to have ARPA take over the R&D of
-weapons systens that fell clzarly within Service missions. ARPA wes
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AUTHCRIZATION FOR ARPA

(Tak~2 from Public Law 85-325 of February 12, 1958, "An Act to authorize
the Sceretary of the Air Force to establish a.nd develop certairn instal-
lations for the national security, and to confer authority on the Sec-
retary of Defense, and for other purposes.”) :

Sec. 7. The Secretary of Defense or his designee
is authorized to engage in such advanced projects
essential to the Defense Depa.rtment'* responsibilities
in the field of basic and applied rerearch and dsvel-
opment which pertain to weapons systems and military
requirements as the Secretary of Defense may determine
after consideration with the Joint Chiefs of Staff;
and for a period of one year from the effective date
of this Act, the Secretary of Defense or his designee
is further authorized to engage in such advanced space
projects as may be designated by the President.

Nothing in this provision of law shall preclude
the Secretary of Defense from dassigning to the mili-
tary departments the duty of.“+ngaging in research and
development of weapons systems necessary to fulfill
the combatant  functions a.ss:.gned by law to such mili-
tary depa.rtments.

The Secretary or his designee is authorized to per-
form assigned research and development projects: by
contract with private business entities, educational
or resegrch institutions, 'or other agencies of the
Government, through one or more of tue military depart-
ments, or by utilizing employees and consultants of the
Department of Defense. .

The Secretary of Defense shall assign any wespons
systems developed to such military department or de-
partments for production and operational control as
he may determine. '
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Figure 1I-2

m’“ OF DCD DIRZCTIVEZ NRMBER 5125.15 ,’ FEERUARY 7, 1958
(Zstablishing ARFA)

PURIOSZ:
The purpose.cof this directive is io provide within the Denariment of
ction and perfcrmance of certain ,dvam,ed re-

search and develcmment projects.

II,

III.

Iv,

BESPONSIBILITY AID AUTH RITV:

A, Establishmert

(

In accordance with the provisicns of <he Naticrnzal Security A~
of 1547, as arended, and Reorganizaticn Flan Do, ¢ of 1333, zhre
established in the Office of the Secretary of Defense the Derart ‘*e.'.:
of Defense Advanced Research Prcies<s Acenzy. rthe Agzency will be und
the direction cf the Director of Advanced Fesaarch Projesis.

AX el

NI
0()(0

B. Recoensibilisee: ,

The Agency shall be responsidle for'ihe direction cor performance
of such advanced profes<s in the Delld of researzh and levelormerns
a3 the Secretary cf Delense chall, Srom <ime <o tizme, desigmate by
individual project or Ty categury.

. .

C. Authority

Subject to the 'directicn and conirsl of the Director:

1. The Agency is zuthcriczed <o direzt cush research znd
developrent zrojects bvein~ performed within the leparinen
of .Defense a5 <he Secrewary of Defense may designace. "
2., The Agency is zuzthorized <o arrange for *he psrrcrmance

of research and davelopment wors by cther zzencies of
Government, including <he nilizary daparimentc, as may te
necessary to ascomrlish i ssicn in relation %o prelects
assigred. '

-
-

E?

3. The Agency is 2uthoriczed 4o’ enter into coentwracts and
agreements with inzi-iijuals, grivate tusinecs enticites,
educational, research or scoientifis instisuticns inclulirng

federal or state inssitutions,
L, The .gency is authorized to acguips or consiruct such
research, develcrment and test facilities and eguipmens az
may be aporoved ty “‘he Secfretary of Dc“erse, in accordance
with applicabla st catutes, How vever, existing facilisias ¢f
the Department of Defense shall be u’ili: to tne maxizum
extent practicable.
ORCANTZATION oo o
A. The Direc'or of Aivonced Research Projects chall repor: to
the Secretary of Defernze, -
B, The Department of Defense Advm.ced Pesesrch Projects Ageney
shall be previded such personnel and administrative suppors ns nay
be approved by the Secretary of Defense.
C. Other officers and arencies of the 0ff4ce of the Secretary of
Defenge within their respective areag - uf responsibuity shall provide
support to the Director of the Advanced Resesrch Projects Agency a
nay be necessary for hia to carry out his a....i:;ned functions.

EFFECTIVE DATE '

This directive is effective iomediately.

' . s
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authorized to enter into contracts, but the Secretary had saii in the
November 29 Randall memo that norma¢lj he expected ARPA to contract through
the Services. The Directive also retained authorization toc tuild or acquire
R&D and test facilities, "subject to applicable statutes," tut specifically
stated that as a matter of policy existing DCD facilities would be used to
the moximum extent practicable. . o budget references were made. Leoftis
has said that Mculro" was very keen on wantxng to use Service funds for
2£RPA projects, in part to establish the principle that a Secretary. could

do so; but the Services made'it clear in the early rmonths of ARPi's exist-
ence that they would not reorder their priorities for funds trnat had been
apprcpriated to them,[48] ARPA wa. scon totally funded by its cwn -
rorcpriation. ' '

Thus ARPA started life by means of a DCD Directive issued by the
Secretary.on February 4, 1958; a supplemental Air Force appropriations
till énacted on February 1ll; and Congressional authorization in a section
of a military construction bill enacted on February 12. The cart was a
little bit before the horse, but ARPA was in business. Without Zisenhower's
determined support, it is exceediugly doubtful that chlroy or ‘any Secretary,
could have pulled 1t off.

McElroy's hopes for the new agency, as he personally explained them
to Loftis and York, were relatively clear: (1) eliminating duplicate space
RZD projects to prevent waste and controlling Service systems ambitions,
and (2) reserving for himself the option of having e vehicle for conducting
certain lines of research that the Services were not interested in doing,
or did rnot want dore.[43] His mood vis-a-vis the new ARPA was expaasive,
While offering Dr. York the job of ARPA Chief Scientist, for instance, he
said that ARPA was going to take over all the milit ~*y space werk and "it
just ‘night, pOSSlblj, run the national space program." York also para-
hrases the Secretary as saying, cn many cccasions, 'I want an agency that
zakes sure no important thing remains undone that does not it somebody's
miscion.' "ARPA's future appeared limitless.

J

tes

{

ARPA: OPENING THE DOCRS

ARPA's first two years were absnlutely stormy, by any measure. The
Agency probably hit its all- time "high" and "lcw" during this brief period.
But somehow or other its basic course and characteris tics for tae next
decade were essentially set in 1958 -59. A group of major program assign-

ments was acquired that carried ARPA through the l960's and a management/
2dministrative modus operandi was-established. some of which remains in
place today. Beset by enemies internally, subjected to critical pressures
externally, and starting from scratch in a novel area of endeavor, ARPA
was a tumultuous and exciting place to be. Consistent with the times, the
igency was presented with a controversial leader.
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Roy W. Johnson

McElroy, as previously noted, arrived in office five days after Sputnik.

In a sense it became "his" problem and his actions suggest that, as the new
boy on the block in Defense, he was determined to mzke a major contribution
to solving it. According to Killian, McElroy talked to him and to many
cthers not only about the ARPA concept, but also about getting somebody to
head it up.[50]. The OSD Administrative Officer, J. Robert Loftis, who was
responsible for taking the initial actions necessary to set up ARPA as a

' going concern, recalls that McElroy handled just about every aspect of the
APPA matter personally, up to the point that he brought Roy Johnson into
+the building and introduced hin. [Sl] At that etage, Johnson took over and
McElroy turnad his attention elsewhere.

Roy Johnson was McElroy's personal selecticn. The two .men had known
each cther in business. Like McElroy, Johnson was a successful corporate
executive and brand new to government. He proved to be a truly enigmatic
. character. Nobody knew Johnson when he arrived and nobody really claimed
to know him when he left. He was an intensely private man, very religiocus,
an amateur artist, and deeply committed to urban beautification and what
later became known popularly as urban renewal. At age 52, he was an utterly
confident, calm, strikingly handscme 1nd1v1dual who looxcd every inch like
a Fortune cover tycoon.

There was a certain mysthue about hls corporate career (which he did
nothing to dlspel) He was vaguely described as GE's ace troubleshooter
or hatchet man, scmeone who was sent to hot spots, set up a small unit to
deal with the problem, then phased it and himself .completely out of exist-
ence once the problem was corrected. General C. M. Young, Jr. believes
that such experience serves initially as a model for ARPA in Jonnson's mind
and that he had every intention of "finishing" the space development job
and closing out ARPA in about two years time.[52] Philip Graham of the
Washington Post wrote to Deputy Secretary Quarles, praising Johnson in
glowing terms: "You are a genius to have grabbed him."[53] A protege of
GE President Ralph Cordiner, it was also suggested that his days were
numbered following the price-fixing scandals that severely tainted the
Cordiner regime in the mid-1950's, Johnson, however, was never implicated.
. He remarkeéd on one occasion that he decided Lo leave GE because his super-
dlors had failed to face-up directly to the price-fix;ng problem.[sh]

"~ % The general impression we draw from the group of our informants whe wez »
involved in the McElroy #¢riod is that he was an amiable, but re.2%ively
weak Cecretary. Considered to be a "short-timer," c*“.rently he was net
taken too seriously in the Pentagon. In the ARPA :-..n0, however, he .
emerges as a rather decisive, somewhat couragecr.’ decininn-m&ker. Thir
seems consistent with Charles Murphy's observatioa that =-c Secratary'.,

',performance in the immediate post- Sputnik crisis was ccasidered "a tour
de force that established McElroy as one of the star performers' in the
Eisenhower Cabinet.” (Charles J. V. Murphy, "The Embattled Mr. McElroy
Fortune, April 1959, 1h9 )

»
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Johnson was also a very wealthy man, leaving a $158,000 job to accept
an $18,000 pest at ARPA., For tax reasons, he took the ARPA job on condition
that he would be permitted to be physically present iz Comnecticut for a
minimal number of days. This meant he usually left Washington on Friday
and returned Mcnday or Tuesday. H2 frequently used a private plane. The
Secretary accorded him a high protocol ranking in the Department.. Newconrers
to the IDA and ARPA staff recall a cocktail party at which each was intro-
duced by Roy Jonnson to the Secretary and other notables. ALl this con-
tributed to the mystigue as well and there were many rumors that he had
cther special privileges, a government aircraft for perscnmal use, & special
personal relationship with the White House, and even a2n understanding that
he reported directly to the President. Some thought that the orly reason
the directorship of ARPA was not a statutory position, subject ta Presi-
dential nomination and Senate confirmation, was in deference to Johnson's
wish to avoid argument about divestiture of his investments.* -This was
not cited.in a derogatory vein, but rather in the context of a certain awe
towards such a powerful person. None of these assertions was correct,
most notably the special White House connections. Indeed, as we shall see,
the White House was to hold Johnson in rather low esteem, if not contempt,
and this situation was to affect him and ARPA greatly. ’

When Le took the job, Johnson said that he planned-to stay 18 months
toc two years. He was caid to be happiest when "building something,” but
lost interest when the job was done.[55] In the ARPA case, he left after
22 mcnihs, e had in fact built something, but this was not apparent to
him at the time. He departed a somewhat disillusioned man.

Johnson had been a Vice President of GE since 1948 and had directed

'GE's electronics business for about six years. His reputation was built

on management skill, He had no technical background, which was considered
a great weakness in the White House, Killian and his group believed the
times called for someone versed in science and technology and ther were
"much troubled" by his appointment.[56] Hence Johnson started oft with oue
or two strikes agaipst him in that quarter. McElroy, on the other hand,
conceived the provlem primarily in management térms. DOD had failed to
organize and direct|its resources properly; hence a hard-hitting business
manager was needed. McElroy simply lacked confidence in the ability of a
research man to takp charge of organizing and managing a high priority
program.[57] This
to scientists that |'no ome of them can ever run another one."[SS} ‘Killian
confirms that. "McElroy seemed to feel that Roy. Johnscn would bring manage-
ment talents to this enterprise that are not normally found in DOD. "[59]

* By letter of Feb v 11, 1958, the Secretary laid out the ground rules
~ under which Johnson was to refrain from transacting business with GE,
namely, by refe to the Deputy Secretary or Secretary. As a pra,ctiéal
ma.tter, the Deputy Director of ARPA handled any such business.

.3 & view shared by Johnson, who often said with reSpéct

>

JPURGEIN egP gy .
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Johnson was a man of many ccntrasts and he defies simple pigeonholing;
however, he had one overwhelming attribute: - complete frankness, whatever
the consequences. He simply said what he believed. Virtually all of his
statf -- military, civil service and IDA -- worshipped him. One outside
observer confirms that "he had a great sense of relation to and communi-
cation with his emplcyees."[60] It shows through in their comments: "a
fine gentleman,” "the best toss I ever worked for," "a real leader," even
"I adored the hell cut of him." Jchuson is remembered with genuine affec-
tion. One of the first IDA professionals to Join the staff summed up the
Johnson style this way:[61]

He said three things to the staff that endeared
him instantly: (1) we'll hang together or we'll
hang separately, so there will be no varriers in
exchange of information, (2) my door is always

open, no problem is toc trivial, and (3) I know
nothing about science, but I do know management.

Despite being somewhat aloof as an individual} almost everyone recalls

that he did practice an open door policy, encouraged and got a wide variety

of opinicns, relied neavily on his staff, consistently shared credit for

. successes with them, and continually backed his people. Many. former

ARPA staffers cite with obvious pride examples of decisions they made, with

Johnson's support, despite considerable opposition. They marvelled at a

photographic memory which enabled him to recite technical information,

including all the numbers, without a note -- even though he might not be

able to explain it. Criticism or "heat" never phased him, if he thought

he was right. The whole tenor of the times was to do ahything necessary

to "get that edge" on the Soviets. He was prepared to do that and his .
staff, especially the IDA group filled with exciting ideas, tock their cue

accordlngly. . .

By the same token, Johnson aggravated many outsiders. He became quite
controversial because of his vigorous arguments with the Services. He took
them on and was not the least bit intimidated by rooms full of Generals and
Adnirals. To some extent he surprised and annoyed them because "he didn't

lay down and play dead. He felt that he had the power of the Secretary of
Defense and he used it against his enemies."[62]

As noted, the outspoken Johnson also soon alienated the Killian gréup.
Already suspect as a non-scientisli, Johnson became a serious. advocate of
a strong military role in outer space. Killian, PSAC, the President, and
to some extent Senator Lyndon Johnson, were of a different persuasion. .
This earned him the lasting enmity of an influential group that otherwise
could have been a powerful ally. There was, says Killian, "no meeting of
the minds between PSAC and Roy Johnson."[63] But McElroy was on record

\
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that Killian had little to do with defense matters* and Johmson -- if
nothing, at least decisive -- promptly set out to insure U.S. superiority

in space. This was, under the circumstances, more or less what one would

expect the first Director of ARPA to consider as his first obligation.

McElroy had painted the new Agency in very brilliant colors. It was
to seek out the advanced and unimagined weapons systems of the future,
cut out waste, duplication and delay in space and ABM R&D, and accelerate
the rate of progress by operating, rather than coordinating and paper=- -
shuffling. The Secretary made his intentions quite clear in reqpestlng a
budget for the Agenc; [6L4]

It [ARPA] carries out its own functlons. It is
responsible only to the Secretary of Defense. 1
believe this is the first time there has been built
up in the Office of the Secretary ... an actual

 operating agency.

I would like this commi ttee [House Approprla-
tions] to think with me in terms of.this being
really a very promising part of the speeding up
of all important actions in the defense area. We
did not do this lightly at all. We believe that
the projects of the future, which perhaps none of
us except the best dreamers of the future cam
visualize will come to operational status much
faster because of the directness of action which
can be taken by this Agency.

Johnson believed that he had personally been given unlimited authority by
the Secretary to produce results. He really thought that he was supposed
to be the czar of the space program. He used to liken ARPA to a "fourth
Service" in R&D, an analogy that continually gave the Services fits. [65]
McElroy, hcwever, had used it privately with Johnson and publicly before
Congress in explaining the Agency's status.[66] "We think of that [ARPA]
as simply being a fourth agency for doing research and engineering as the

Army, Navy and Air Force are azgencies for 'doing research and engineering."

The entire rationale for having ARPA was to do -something and Johnson was
determined to carry out his mandate. As one of his associates has said,
speaking of the early months.[67] S

We had all the pover that it is posszble to gen-:
erate in government -~ money, status, everything.

* McEiroy told the House Subcommittee on DOD Appropriations: "With respect

to Dr, Killian ... I think there was a considerable emount of misunder-
'standing when the position was announced. I do not think the President

ever had in mind that Dr. Killian was going to have any active connection
with the Defense Department." (House Subcormittee on DOD Appropriations, .

Supplemental Defense Appropriations for 1958, Hearings, 85th Cong., 2nd
Sess., January o, 1958 62.) .
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We were living down World War II, the Cold War, the
‘sinister technical competition, etc. Everyone felt
that the scientific world had answers to all the
prcblems, and as a matter of fact, that by obstruct-
ing them [the scientists] we had falled to go into
space.

It is very hard to recreate on paper the head; atmosphere that pre-
‘vailed in the United States generally and in ARPA specifically, but one
small example may be helpful, Washington Junior High School in Toledo took
up a "Moon Money" collection of $224.46 and sent it to the Treasury to be
used in the U.S. space program. Treasury passed the check to ARPA, which
had the money credited to its account. Roy Johnson wrote a letter of
.thanks and promised to try and enclose a copy of the school's letter in a
space shot. Such was the outpouring of support for the nation's space
erfort. ‘ ' :

ARPA Organizatioﬁ

Despite all the lofty talk, when Johnson arrived in the Pentagon on |
February 7 he was literally the first professional on board. There was no
organizaticn or staff. He started out with an office, a secretary, McElroy's
hard-earned charter, and the temporary services of the Secretary's Adminis-
trative Officer, whom Admiral Clark recalls gave invaluable help to Johnson
'in getting ARPA under way. Even then it was not until April that Johnson
. was completely disengaged from GE.

The first order of business was staff. Johnson was instructed to
select a military flag officer as his deputy. The Services each nominated
a candidate and Jolinson eventually selected Admiral John E. Clark. He was
Jjust completing a three year assignment as Director of Guided Missiles for
the Chief of Naval Operations and wanted to go to sea., Clark, who was
later to command U,S. naval forces at the Bay of Pigs, recalls accepting

- the ARPA assignment with considerable reluctance. But helping to create
ARPA proved to be a rewarding task. "There were no charts and no soundings"
and plenty of excitement.[68] C '

McElroy had also promised to bring in an outstanding scientist to com-
.plete the Agency's leadership. Foér awhile Wernher von Braun appeared to
Have the job, but to get him it was necessary to take his 10-15 man package -
of associates and that was not acceptable.[69] Killian was keen on Dr.
Herberc York, who had recently joined PSAC on a full time basis from his
position as Director of the Livermore Rediation Labs and he was finally
- selected by McElroy. York has described the selection process:[70]

[T]here is no doubt that Killian greatly influ-
enced what was going on and that Killian was inter-
ested in having people ovér there whc would te
compatible with the whole scientific structure that

f"~1-;—ti-ﬂU‘-'-I-IE—-'-II-lnl-td.-unﬁnhu
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was being created. And it's no accident, then,
that I went from membership on the President's
Scientific Advisory Committee to be Chief Scien-
tist of ARPA. Now, that's not simply, though,
Killian trying to get one of his people over there.
I was not a long time associate of Killian.... I
was somebody that Killian thought knew what was
necessary, could contribute effectively, and was
available -- I was all of those things.

York was also enthusiastic. about space. One of the first things he did as
Chief Scientist was hang a large picture of the moon on his wall next to

an empty picture frame which, he felt, was "soon" to receive the first pic-

* ture of the backside of the moon.

Clark and York joined ARPA in late March 1958. Clark began to assemble
a small staff of technically-oriented military officers. Wilfrid Mclheil,
Assistant Secretary of Defense (Comptroller), recruited Lawrence P. Gise
from the AEC to handle the Agency's financial management activity. William
H. Godel, 'a senior member of the OSD Office of Special Operations, moved
in to become Director of an Office of Foreign Developments. He was soon to
take over responsibility for policy and planning activity in the Agency,
later became a Deputy Director of ARPA, and emerged in the early 1960's as
?he protagonist for ARPA's most controversial major project assignment
AGILE).

ARPA was in desperate need of top-fllght technical talent. There were
few such people in the Civil Service and the best of them were already en- .
gaged on high priority projects. OQutsiders were repelled by low salary
levels. The "obvious" solution to men like Quarles and Killian was the

Institute for Defense Analyses (IDA). They had been instrumental in setting
up IDA in- 1956 to infuse fresh scientific talent into the DOD Weapons System

Evaluation Group (WSEG), which had foundered badly with Civil Service staff-
' ing. In a remarkably short time Johnson, and General James McCormick and
Dr..A. V., Hill of IDA (respectively, President and Vice President of IDA
and both former MIT colleagues of Killian) reached agreement on-a concept
under which IDA would establish a new ARPA Division to work exclusively on
ARPA problems, with Dr. York serving in a dual capacity as its Director as

well as the Chief Scientist of ARPA, York and the other scientists could -
" be paid much higher salaries,* recruitment could proceed at once, and. hope-
fully top-flight people would be willing to come in for 1-2 year tours of
duty. Johnson and McCormick had settled thi: matter in principle by Feb-
ruary 28 and McElroy formally proposed it to the IDA Board of Trustees on
March 1:{71]

"% York served as ARPA Chief Scientist on a Without Compensation (WOC) basis.
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... we submit for consideration ... a proposal that
the Institute for Defense Analyses engage the serve
ices of Dr. Herbert York and back him up with a
small group of the best scientific talent available
for the purpose of taking on this work in support
of ARPA. We would also propose that Dr. York serve
as the Chief Scientist for ARPA.

The IDA Board respbnded favorably on March 15, Dr. York accepted ...'s
offer effective Sunday, March 16, and the Loftis office commence: imme-
diate negotiation of a contract.[72]

By May 1, 1958 eight IDA staff were at work and nine others were com-
mitted to join by June 15. Virtually all came from indvstry -- Lockheed,
. Rhom and Haas, Philco, GE, Union Carbide, Convair, Allied Research Asso-
ciates, Douglas Aircraft, Aeroneutronics, Raytheon, LCA, RAND, and two from

Kimball's Aerojet-General.[73] Three others had been in government positions.

To say that this arrangement was unusual is an understatement. Johnson even
wrote letters to major corporations requesting permission for IDA to talk

to named individuals in those firms about joining the ARPA Division of IDA;[74]

one new man who was asked to come to work "for the Secretary" did not know
until he arrived in the Pentagon that he was in fact working for IDA.[75]
Deputy Secretary Quarles insisted on personally approving every individual.
in the Division that was to be paid over $25,000 by IDA.[76] IDA and ARPA
agreed on an informal ceiling of twenty-five individuals, most of them
employed on a one-year basis under contracts arranged with their employers.

These men sat physically in ARPA and for many months were the ARPA
technical staff. They often attended and/or chaired interdepartmental
meetings as the ARPA representative. Gradually Civil Service and military
technical counterparts were added to serve as responsible govermnment offi-
cials on projects, but the IDA group dominated. Ostensibly York reported
to the President of IDA, but that was "pure formalism." York in no sense
considered that he was reporting to IDA; he worked for ARPA. Despite well-
worded denials, IDA in effect became a "hiring hall" for ARPA.[77] Assemb-
ling such a relatively high-powered group on such short notice -- a matter
of weeks -- testifies to the fact that the feelings of "threat" and urgency
were deeply relt and widely shared around the country. The IDA arrangement
began to draw criticism, on ground of propriety, almost from the day it
‘began to function (dlscussed below), but it served 1ts purpose well in the
launching of ARPA.

Organizational structﬁre

. ARPA's first organizational framework was very straight-forward. The
Director's Office consisted simply of Johnson and the Chief Scientist (York
a special assistant for each of them, the Deputy Director (Admiral Clark)
and three military officers reporting to him, ARPA attracted and/or the
Services had the presence of mind to assign first rate officers to the

U DU
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Agency in 1958-59. Some of them even got into troubie, e.g., Col. Dent Lay

was personally bawled out by the Air Force Chief of Staff, Gen. Lemay, for
failing to look out for the Air Force's interests.[78] '

An office of Program Control and Administration (headed by L. P. Gise) .

consisting of seven civilian professionals, was set up to handle budgetary
control and assignment of funds to Service agents for contracting (through
what became formalized as the “ARPA Order” system), management reporting
systems, and internal ARPA administration. A three-man Office of Foreign
Developments (under W. H. Godel) initially contained the functions of re-
‘view of foreign scientific developments, liaison with the intelligence com-
munity (a matter of some importance because of the reconnaissance satellite
and tracking programs), security review, and liaison with the OSD public
affairs office. This office soon handled anything with an intermational
flaver, including efforts to fund research contracts in other countries,
negotiating tracking station rights (e.g., in Australia and Spain), and
lining up data exchanges with Canada and other NATO allies.

- The largest and most important "division," however, was the Advanced
Research Projects Division of IDA (ARPD/IDA) directed by Dr. York. It's
functions were defined as follows:[79]

Studies, reports and technical assistance in
(a) space science and technology, (b) ballistic
missile defense, and (c) other advanced research
,and development as may be assigned, to include
the following: ’

1. Résearch analysis and experimentation,
1nclud1ng systems, equlpment. components and
facitities.

2. Systems engineering.
3. Analysis and evaluation of scientific and
" technical capabilities for research and
development to achieve milltary and scien-
- tific objectives. -

L, Inte;pretation,and evaluation of the séienw
tific data derived from tests and experiments.

3; Development of new programs.

6. Surveys and anélyses of the effectiveness of
various proposalsvand systems. '

7. Evaluation of new equipment in the light of
DOD needs.
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8. Evaluation and analyses of military problems
to predict the operational behavior of new
material and equipment.

9. Development of proposed new military oppor-
tunities to meet changing requirements.

The IDA staff determined the substance of the first group of ARPA projects,
planned those that should be considered for the future, and made the budget
estimates for both. They were relied on to evaluate proposals and were

. the dominant voice in contractor selection. The IDA mechanism -- borrowing
technical expertlse from industry on 1-2 year assignment, with turnover
to match ARPA program needs -- became a symbol of what ARPA came to hold
as a self-image:  urgency, excellence and flexibility.

This organizational structure was in place by May, 1958, and remained
the basic framework for most of the year. As of mid-1958 IDA supplied a
staff of approximately twenty-five scientists and engineers through its
ARPA divizion, thus dwarfing the other elements of ‘the organization.

The only major organizational change before December 1958, was the
addition of an internal Contract Advisory Board in October to insure a
more formal govermment review of research proposals, a problem created
by the heavy reliance on IDA contract support. Undeniably, "there was a
natural tension between the Pentagon people who in principle had the author-
ity to make decisions and the IDA people with the technical know-how."[80]
This issue persisted. The Board focussed primarily on structuring the
nascent solid propellants program durlng its short life, being replaced’
by a more structured review mechanlsm called the ARPA Program Counc1l in
February 1959.

The first major restructuring of ARPA organization occurred.in the
period between December 1958 and February 1959. , First, Johnson creatéd a
Technical ‘Division (later Technical QOperations D1v151on, or TOD) expL1c1tly

_ to reduce IDA influence in policy plarning, budget preparation, contract
selection, and program management, i.e., those "duties ... of a type that
should ba performed by career service goverament employees."[8L] TOD was
planmned to acquire a.staff of about fifteen professionals and was simply
added to the previously existing organizational structure. ARPD/IDA, how=
“ever, was henceforth referred to with decrea51ng frequency as an 1ntegral
part of the ARPA organization. ,

Almost 1mmediately ‘following the decision to create TOD, a further
reorganization took place (January 1959).[82] It elevated L. P, Gise to
the position of Assistant Director for Administration. 'He‘retainéd bread
program administration functions; detailed budgetary, scheduling, ARPA
Order preparation, and reporting system activities were put in a re-named
Financial Management and Reports Division, headed by W. W. Bolton. The
second facet of the reorganization was redesignation of W. K, Godel's
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office as “he Policy and Planning Division. Its original functions of
reviewing foreign research developments and maintaining liaison with intel-
ligence sources were retaired, but deemphasized. In addition to these
activities, Policy and Planning was given b.-»ad responsibility for liaiscn
with other federal agencies on policy matters, review of military require-
ments related to R&D, development of long-range program goals to guide
fiscal and technical planning, and coordination and development of new
work assignments in cooperation with the Technical Operations Division.

The intent of the reorganization appears to have been to tighten ARPA
menagerial control over all aspects of the program. The reorganization
was accompanied by a significant increase in ARPA staff, both Civil Service.
and military. '

. Creation of the Prograr Council capped this flurry of reorganization
activity. The Council, to be chaired by the Deputy Director, included
as members the Assistant Director (Administration) and his deputy, the
Chief Scientist, the heads of the three ARPA divisions (other than ARPD),
and a representative from OSD General Counsel. The function of the Council,
like that of TOD, was to insure tighter governmental coatrol over the
. heavily contractor-influenced ARPA program. Its specific tasks were to:[83]

1. Review for the Director and recommend to him a
management position on IDA Technical Evaluations,
and review to include program content and its
relation to cost, policy and operational
considerations.

2. Review and/or recommend arrangements by which ARPA
projects will be carried out, tc include contractor
selection and negotiation where appropriate.

3. Review and mzke recommendation'on other contract
and procurement matiers requiring ARPA decisions.

4. Review Development and Funding Plans for approved
projects submitted pursuant to ARPA orders and
make recommendatlons thereon.

5.‘ Perform such other funct1on~ as may be asslgned.

" As dry as this recxtation of tasks reads, Councll members shared,a senge
Oflpulpose.-_b. K. Hess says that the primary reason for setting it up was
to cope with the incredible flow of competing ideas which “came in by the
bushel."[84] Godel's recollection is similar: "There was this great mass
of pent-up pressure and all ARPA had to do was the management. job of select-
ing the best of the ideas. In essence, Roy Johnson [as Director] arbitrated
‘among all the proposals."[85] The Council was intended to help make the
choices, determine "why we did something," test the ideas proposed to insure
that no "winner" lost out or that less worthwhile ideas got through, look
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at the pcssible future implications of what ARPA proposed to do, arrange
coordination, consider management approaches, etc. Hess expanded on what
he meant by "future implications:"[86] :

There was recognition that projects which we
funded had some profound implications and that
everybody who was alive had to appreciate what
those implications meant for the future.

These remarks illustrate both the concerns of the time, namely, that no
idea be ignored (no matter how hair-brained it might appear) and the
feeling that ARPA staff had about the serious.nature of their enterprise.
Program Council procedures were to become highly formalized and were re-
peatedly amended and revised thrcughout its existence.

The Management Style

Roy Johnson is commonly assoc1ated with establishlng a set of manage-
ment principles for ARPA -- particularly the idea of a very small staff,
contracting through the Services and using existing laboratcries rather
_than ARPA facilities. The usual impression is that Johnson arrived on
the scene with this model in hand and promptly acted on it. Actually,
as disclosed in Chapter I, it was McElroy who laid out these basic ARPA
attributes, as early as November 1957. The Services, for example,were
reassured well before Johnson's appointment that ARPA would primarily use
their con*tracting mechanisms and R&D facilities. While it is quite true
that McElroy insisted on ARPA's right to contract directly and to acquire
facilities, this seems to have been more of a "guard against all possible
contingencies” measure and perhaps the result of a feeling that he could not
afford to back down completely in the face of bitter Service opposition to
the idea. The dominant thrust of the McElroy concept .confirmed by the
process of developing the Agency's charter, was clearly away from building
another bureaucratic empire. Undoubtedly Johnson was sympathetic with
thls approach but it was also soon clear that he was stuck with it,

ARPA Laboratories. The most frequently‘cited and most misunderstood
of the management issues pertains to ARPA laboratories. Johnson testified
that when he arrived he was "offered" two laboratories, ABMA (and the von
Braun team) and the Jet Propulsion Laboratory (JPL),* Put turned them down
during his first month on the job.[87] The ARPA files even include a draft
. DOD Directive for the transfer of ABMA, proposing that it be called the
Defense Advanced Research Center, and a similar document for JPL. [88]

* Of all the Service "labs" these would be the most logical for ARPA to
take over because there was growing realization in the Secretary's
‘office that the only way to keep the Army from devoting resources to
space work was to remove these prople and facilities, physically, from
the Army. Strictly speaking, JPL was a contractor to the Army.
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There apparently was lengthy discussion of acquiring the Naval Research
Laboratories as well.[89] Johnson personally visited ABMA and JFL and
other facilities. His vop management adviser, L. P. Gise, argued strongly
against taking them, or creating an ARPA procurement structure, because

the administrative burden would ultimately drag ARPA down.[90] Loftis was
also a strong proponent of farming work out to the Services and taking a
'use it rather than control it' approach to the laboratories issues. This,
of course, was a faithful reflection of the notion sketched out in McElroy's
November 6, 1957 preview of the Special Projects Agency. Gise had consid-
erable experience with the management of AEC's network of field installa-
tions and Johnson pl-ced a high value on his judgment, Johnson cited the
"administrative burden” theory publicly whenever asked about the issue and
the notion of a streamlined, hard-hitting ARPA shunning ownership of labora-
tories and utilizing the facilities of others became part of the established
folklore in the Agencdy. Gise seemed to be most. influential in »ejecting .
ABMA and Johnson reacted so negatively to the Director of JPL, personally,
that there was never any doubt thai he would stay clear of it. -

. There is, however, another side to the story. Apparently when John-
son arrived he had no strong views on the laboratory question,'and some of
his advisors argued forcefully in favor of ARPA facilities. In his very
first meeting with Johnson -- the job interview -- Clark urged Johnson to
acquire field facilities. The Admiral felt very strongly that if ARPA were
to succeed it would need such facilities and repea.. ‘'v pressed the point:[91]

I told Roy that if we're going "~ - . :plish
what we have to do, we'll reed a 7.~ .nstalla-
tion like Redstone, and we'll ba the .olicy-makers
who protect them. Roy agreed a field agency was
needed too. '

The Clark notion was that ideally ARPA would be composed of "a small tight
knit group in Washington and a large one in the field, with the former
making policy decisions and protecting the best interests of the latter.
W. H. Godel also favored acqulsitlon of facilities on the theory that "i
you own real estate, they can't kill you."[G2] Godel graduvally came,to .
believe that the "farming out"” theory of. contracting was more of a burden
than a blessing and clearly preferred ta have ARPA own some assets of its
own. He believes that Johnson was never fully convlnced that hav1ng labs-

. was a bad idea.

Admiral Clark states that Johnson actually did decide (some time after
the rejection of ABMA in his first weeks) that it was necessary for ARPA tc
have facilities independent of the Services and discussed the issue with
the Secretary directly (93]

Roy went to McElroy to talk about a number of
things, including laboratories, and when he came
back it was dead and never mentiched again. -
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.Clark is very assertive abou+ this and recalls that he interpreted it at
tha time 25 a significant event., It signalled to him that ARTA f;ght be
in difficulty: "McElroy must have stressed that ARPA was onl j cam, or

a finger in the dike, juot until we go* oriented [in space].”

The Executive Agen® System. A seccn ma ior feaiure of ARDPA management
style that was establisned pricr to Jjohinscn's arrival was reliance on Serv-
ice ccntracting mechanisms and cther adminictrative services. The first
Segretary of Defense, James Forrestal, instiiuted the policy of using
existing military department services and facilities to the meximum extent
possitle in lieu of duplicating them in his new Office of the Secretary.

Zv the time ARPA was created, this was rcutine practice in CSD. A variety
cf arrangements had been worxed cut fcr budgeting, funding, accounting,
audit, reporting, disbursing, personnel, payrcl., travel, procurcment,
centracting and centract adrinistration, ete. for CSD. As a rule, the
Qer"‘ces were reimtursel for all cosis except overhead. Most of this was
"small pctatoes” toth as to the sums of money involved and the worklead
because CSD's stafl offices had modest demands. :

As CSD's first onerat‘ng arm ARPA could use these arrange"equs, but
some of its needs went well beyond them and the scope and magnitude o-
ARPA's activities were ccnsiderably different. The "executive agent" tech-
nigue was known, but ARPA was probadbly the prime mover in developing its
pctential. Under this ccncept, ARPA selected a Service procurement agency
to negotiate and eadminister contractg, and of‘ten to monitor technical per-

porsios
forzmance cn its behalfl in accordance with instructions received from ARPA
via an ARPA Crder. The Service was not responsible for Jjustiflying either

the project or zts budget, it simply carried cut the procurement action
according to law. ARPA was authorized to deal directly with the Service
acticn agency concerned; that is, it did not have to corrmmunicate via the
regular channels rcm the Secretary of Defense to the Secretary of the
militar,; department, from him to the Chief of Staff, and on cdown. J. Robert
Loftis was busy formalizing this ’"Suéﬂ event before Roy Johnson's arrival.
He "refereed" a number of meetings (“chairing," he said, "is tco delicate
a word") with the Services to laJ out the ground rules ‘or the levying of
ARPA tasks. [94] He recalls spending a week a%t the Air Force Ballistic ‘
Missile Command negotiating and ultimately "dictating" an agreement with
tic Air Force., The Sevvice attitude, of course, was 'give us the money
ani we'll do it.' They fcucht the notion that ARPA would g ive directicn,

itor progress and evaluate what wos dere on its own terms. |

Arranging d‘rcc* access to tha2 military fleld agencie« was a major.
achieviment:[29] ,

We did esztablish, with difficulty, the principle .

of cutting out the higher echelons at Service

headjuarters, both for assignments of and reports

atout ARPA projects, It was anatliema to the Serve

ices for 2 lower headquarters to deal directly

with the Cecret ary of Dntcnov'ﬂ staft ‘ .

+
'




Normally, "channels" were rigorously followed. But McElroy's insistence
on streamlined operation of the new agency make the somewhat re"”-utlona;"
idea of having ARPA comrmnicate directly with whomever was doing the work
stick. This was a point frequently remarked upon in the aerospace trade
press throughout lw58 While there were many kinks to be ironed cut in
zaking this system work, Gise recalls that most of the groundwork hzd been
laid when he arrived.[%6] ,

Cther Aspects of Management, Turning to more general auestlch of -
management ciyle, ARPA 4:d not try deliberately to be a "pioneering” agency
on tre administrative side, despite all the talk about it being an innova-
tive organization. Its main concern was finding an expeditious way to
"zet the job done," given the numerical constraints on ARPA's staff size.
ARPA did not, for instance, attempt to preomote new management teenniques
after the fashion of the Navy's Special Projects Office.[97] Indeed ARPA.
management staff were decidedly skeptical abcout the value of the latter's
_PERT system or any of the other management systems that passed in and out
of vogue in the late 1550's and early 1060's. ARPA also paid no ‘attention
" +0 the heated disputes of a philosophical nature that arose regardlng‘the
‘conduct of research and development and the "weapons acquisiticn process”
in general, e.g., the in-house arsenal system vs. widespread use of private
conractors; sequential evolution from research through develcpzent to
test, production and deplcyment vs. the doctrine of "concurrency,"” which:
tended to telescope thece functions under a single authority; and multiple
scurces of research (decentralization) vs. centralized control of RxD.[68]

Ccnce‘vaolJ, ARPA could have teen 1n the thick oz these devates, but
i+ was not. General Schriever did use "concurrency” among nis uany argu-
zents for abolishing ARPA, i.e., the Service that is to use the weapcns
ystexms should be permitted to research and develop it and to carry on RXD,
producticn, training, Jogistics and other functions related to it, ccnecur-
rently; however, it would be difficult. to claim that it played a crucizl.

role in the minds of the Pentagen's leadership insofar as ARPA was concerned.

Mozt ARPA staff considered it fallacious., Jchnson described it after he
left government as a "trute force approach" in which "lack of planning and.
mistakes are simply bulldozed under by more ranpower and by more morey."[99]
Dr. G. W. Clever, a retired Air Force Colonel who workeda for both Schriever
and ARPA, alsc considered concurreucy "a lot cf bunk. All it meant. was to

xeep spending a lot of money and retuilding the thing until you get it."[1CC]

ARPA also could essily have been caught up in the centralization vs.
‘decentrrlization debate that so troubled intellectuals such as Carl Kaysen,
vJames Schlesinger, Charles Hitch, and Roland McKean.[1Cl] Most of them

re convinced that multiple approaches to RD were superiar, therefore

any moves toward centralized control were dangerous for scientific progress.

Creation of ARPA appeared to be just such a move; however, while ARPA was
a "central" agency, it was to dictinguish itself over the long term by
enccuraging support of alternative research approaches and ideas that
-operationally-criented agencies tended to igrore or neglect. Thus ARPA
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was rarely accused of restricting R&D opportunities by exercising some form
of dictatorial control.*

Although these few words hardly do justice to the endless kours spent
in making the executive agent system work, ARPA's small financial manage-
ment staff and their Service countervarts evolved a system by which ARPA
- could levy a procurement requirement on a specific Service agency; instruct
it as to the objectives of the work, and the nature of the procurement

vpreach to be used (eole source, llmlued bid, competiti : bid); specify
the role ARPA wished to play, if any, in the ;1nal seleciion decision;
determine milestones and r.-orting requirements and the natﬁre.of'the
technical monitoring of the work that was to be dbne, and deal with the
myriad details currounding appropriations citations, the cycle of alloca-
tlon/obllbatlon/COMmJtmenu/eXDendlture of funds, etc. It was an imperfect
system, but it worl- 1. There was a premium on "can do" attitudes by the
personnel on both s ‘s, in part because so many new problems kept arising
and in part because v higher levels the roles and missions feuding between
the Services and ARPA was extremely bltter.

There was a great deal of Service worry, initially, that ARPQ would
stack the deck vis-a-vis assignment of operating authority over new systems
by means of its choice of Service agent for the RD phases of the work.

. This proved to be less divisive an issue than originally thought because
ARPA made some obvious assignments such zs navigation to the Navy and
reconnaissance and missile warning sateliites to the Air Force; ARPA some-
times succeeded in getting multi-Service involvement in the sanme project;
and ARPA exited the space field and important roles and missions decisions
wer¢ made sooner than anticipated (within two years). :

ARPA's Cbjectives

Johnson percelved thatl ARPA's job was to put up satellites. The srace
program became his principal interest. ' He paid little attention to bal-
listic missile defense or to other assigruents received by the Agency. He
did espouse, very early, a gencral ratiocnale icor what ARPA would do that
* was in many re°pects an excellen% response-to thoee critics, like Killian,

who had been assailing military R&D for lack of inventiveness and unuLe
r:gidlty [1c2]

- . It [ARPA] is in business to provide for the Depart-
-~ ment of Defense expedited and forward-looking re-
search programs which in “he past have been retarded
by the necessity ‘for a .ormal military requirement.
The fact must be rec. snized and squarely faced that
if an end require.cnt, be it military or any other,
must be establ’ thed before we embark on research,
then by definition it is no longer research, It is
- our purpose to accelerate the national technological

*# Come felt ARPA in fact encouraged too many crackpot ideas.
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status by sponsoring research without having te

prove an ultimate specific application before we

embark. '
In additicn, ARPA will place emphasis on those

research and development projects which are of .

immediate naticnal interest and importance. ARPA

is the manager and expediter of these very impor-

tant projects.

The first ARPA nrogram, which was long on rhetoric and short on speci flCS,
fit well intc this framework. :

Although he ‘aew nothing about space wlhen he arrived, Johnsonr rapidly
became a leading ‘space cadet.”* Some of this undoubtediy was absorbed
from the space enthusiasts in the IDA entourage, several of whom were
clearly wild, ¢+ as York put it, "mad, in a friendly way."[103] Others
have suggested ti:at he absorbed it in part from enthusiasts in .the Service
like von Braun, Navy Captain Robert Truax, Schriever, and Medaris, with
whom he regularly talked.[1C4] In any event, Johnson rapidly became the
exponent of an aggressive military space program.

. The core of his position is best expressed in a paper written for him
by two members of Ycrk's IDA group in July 1958, which he particularly urged
McElroy to read prior to spac: policy discussions with Killian and Eisen-
hower,[1C5] and which was frequently reflected in his later commmications
t0 McElroy and Quarles, speeches and policy positions. The paper assumes
rapid acquisition of scientific knowledge about space and a matching expan-
sion of technology leading, inevitably, to latent military applications.
Man, as in the past, would underestimate the potential.rate of growth of
knowledge, technology and applications:[106]

_ With the scientific-military aggressiveness the -
USSR Las already demonstrated, it would be a fatal
mistake to underestimate the military importance
of space operations. As a nation, we are in deadly

. contest, for our survival with Russia. Thus the
major purposes of space vehicles will be shaped by
their military requ“rements. '

Jonnson genulnelj came to belleve this, as did many. others, and the follow-
ing extracts from the paper provide as succinct a summary of the frame of
, reference which infused Roy Johnson's ARPA as one could wish:[107]

*'w, H, Godel recalls that Johnson actually tried to prevent ARPA from
becoming identified as a group‘of unallcyed "space cadets” and constantly
reminded the staff that 'we don't have printing presses for money. '
(Discussion with W, H. Godel, June 18, 1975.)
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As a matter of common sense, the United States
cannot permit, from both a military and national
'standpoint, the USSR or any other nation to control
space, operate exclusively in spacz or "take over”
exclusively the moon or any other planet for exploi-
tation beyond those specific areas our current lim-
ited visions [sic] can presently define. A strong
military research and development program that will
lead to manned and unmanned space orbiting weapons
systems and space flight vehicles to permit mili-
“tary operations in space can be the key to future
national survival. Important military operations
in space will initially fall into the following
four major areas:

1. Defensive Missions: where space systems are
used in part or entirely to defend the U.S.
and its holdings against vehicles such as .
ICBM's, IRBM'S, satellite weapon carriers,
etc.

2. Cffensive Mission: where space systems are
used in part or entirely to carry out the
role of deterrence and strategic weapon
delivery.

3. Information Missicns: where space systems .
are used in part or entirely to carry out

surveillance, communications, weather obser- .

vations and space traffie control.
4. Military Space Bases and Logistics Miss.on:
the utilization of space bases, man-made
platforms, and the moon, to support, supply -
and help carry out the military missions in-
space as an important part of developing
the required military capability to effec-
tively operate in space.

Important m;lltary space vehicles and base support
to carry out ‘these four major missions will include
the following:

(a) Global Survezl an~e vehicles

(v) Satellite space defense interceptor vehicles

(c¢) strategic orbital weapon delivery vehicles

(a) "2k-hour" stationary satellite vehicles

(e) "Man-made" space platforms used for emergency
supply

(£) Moon base

‘1u-b~uu—-.-n-r---pg-t—-nt§1p-—1
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For purposes of this paper, our definition of
Strategic Space Force 1s the capability to carry
out the four r'litary missions discussed with the
types of space vehicles and bases mentioned....
. In sumary, it is well to keep in mind that man's
. vision in totally new areas has been and will prob-
ably continue to be limited. The Russians are well
down the space road and will continue to uncover
many new and vital facts before us if we do not
‘change our pace. -We cannot continue to follow the
usual "safe", conservative and critical line of
approach which leads to a slow, ."safe", and non-
controversial course to progress. It has been
"demonstrated time and time again in the past that
this conservatism and reluctance to engage in
imaginative thought and advanced "state-of-the-art”
change leads only to failure in the appreciation
- -of useful applications for military-scientific prin-
ciples and lessens or makes more expensive the pace
of technical development when one tries to "catch-up”.
The best recent example of this involved both the
ICBM's control and nuclear warhead. It was argued
that the ICEM had little meaning Ptecause of guidance
errors and heavy nuclear warhead weights. This sub-
ject was still under debate as recently as 1955.
In a.little less than three years the arguments and
solutions involving boih the ICBEM guidance and con-
trol and its nuclear warhead weight have been re-
~solved. We lost as & nation at least five years
of ICBM research and development background because
"of this attitude. We cannot afford to follow this
approach to future problens in the space age if we'
are to survive as a free nation.

And who was to dehy unequivocally that "establishing a strategic space
_force mey very well be the Key to future n&tiqnalisurvival"?

Johnson periodically spoke of such things as orbiting nuclear weapons
systems, death rays, and the like, although in fairmess to him, more often
than not he was using such examples in the context of doing sufficient
© research to guard against another Sputnik surprise, in spade, not as a flat
prediction that they were actually at hand. Nonetheless Johnson was a
missionary for space, & zealot, as.reflected in these remarks in a speech
to the New York State Bar Association on January 30, 1959:{103]

We are, it seems to me, in the early years of
another renaissance. In creating and encouraging
this renaissance, we are integrating the talents
of government, science, industry, educationm,
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religion and law into an endeavor so potentially
magnificent it can only be -upstaged by the goal
it strives to attain -- & goal that involves not
only a just and lasting peace here on earth, but,
in a deeper sense, the moral exten51on of man's
dominion in the universe.

Johnson tended to leave the substance of the space program to technical
subordinates.

Establishment of "Natural" Limits on ARPA's Growth

Before discussing the content of the ARPA program, it is important to
highlight two forces which were gatherlng momentum even as Roy Johnson
was opening the Agency's doors and were shortly to alter its future
completely. These were the National Aeronautics and Space Administration
(NASA) and the Director of Defense Research and Engineering (DDR&E).

. Five days before Johnson's appointment was announced, the President
directed Killian to formulate a national space exploration program and to
recommend the appropriate organizationm, military or civil, for it. The
new ARPA Director was informed about this several days after his arrival.[109]
By mid-month, the President was discussing the Killian assignment publicly.
Indeed he was in a "race" with Lyndon Johnson because the Senator had’
already decided that 'I'm not going teo let the generals get control of outer
space.'[110] The Senate-House Armed Services Committee conferees had added
a sentence to the ARPA authorization bill stating that the Secretary, or
his designee, was authorized "to engage in such advanced space projects
as may bte designated by the President," for a period of one year. The
reason for the limitation was to leave open the questions of the ultimate
control of outer space and the organization to exercise it. Killian says
that the White House was agreeable to this proviso and may actually have
promoted it.[111] ARPA, said Senator Johnson, 'was 'a temporary expediency'
-- a means of keeping the momentum alive in our space and missile programs
without foreclosing the future "[142] The Senator quickly jammed a resolu-
tion through the Senate establlshlng a blpartlsan committee to determlne

.space policy..

On March 24, 1958 the Presxdent formally approved ARPA's first set of
"advanced space proJects," but he conditioned the approval as follows: [113]

I do so with the understanding that when and if a . . e

civilian space agency is created, these projects
will be subject to review to determine which would
be under the cognizance of the Department of De-
fense and which under the cognizance of the new

agency.
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At his news conference two days later, the President announced that he
would shortly submit legislation "providing for civilian control and
direction of governmental activities incident to civilian space programs.™
He also released PSAC's "Introduction to Outer Space" Report, which strongly
endorsed a civilian and “peaceful uses of outer space” approach. On April 2
he forwarded a "Special Message on Space Science and Exploration" and the
NASA bill to Congress and sent a memorandum to the Secretary of Defense and
the Chairman of the National Advisory Committee for Aeronautics (NACA) .
directing them tc determine which DOD space programs, including those he
‘kad just assigned the week before, should be transferred to the new agency.[l
Thus even before Roy Johnson had settled into his post as ARPA Director on
a full time basis, part of his original inheritance was a matter of debate.
Among other things, this complicated Johnson and York's staff recruitment
problem because they could not flatly guararty that ARPA would be the space
agency. '

In addition to his interest in a civilian space agency, President
Eisenhower referred to a major study of defense organization in his State
of the Union Message. It materialized on April 3, 1958 in the form of a
major message and legislation for additional organizational reform. The
Killian themes played a dominant role and the Pre51dent's language was very
strong: separate air, sea and land warfare was "gone fore"er,‘ modern
science and technology had rendered classical military organization obsolete;
the Secretary of Defense required clear and direct zuthority and funding

- flexibility, especially for new weapons development; and Service rivalries
were going to be stopped cold:[115]

Confronted by such urgent needs, we cammnot allow
differing service viawpoints to determine the char-
acter of our defenses -~ either as to operational
planning and control, or as to the development, pro- '
duction and use of newer weapons. To sanction
administrative confu51on and inter-service debate
is, in these times, to' court disaster. I cannot
overemphasize my conviction that our country's
security requirements must, not be subordinated to
outmoded or single-service concepts of war.

The President argued that the Secretary of Defense was hamstrung by exces-
sive statutory restraints because of well-meant attempts to protect the
tradltions and prerogatives of the’ Services, hut at a cost to the nation of
"impaired civilian authority and [denying] ourselves a fully effective
.defense.... We must free ourselves of emotional attachments to service

systems of an era that is no more.” The conspicuous rivalries for weapons,
funds and publicity were to be ended. : - : Tt

ThlS ‘'sort of argument had been used in the course of decid.rg to estab-
‘lish ARPA. This time, however, Eisenhower went well beyond that concept,
with strong urging from Killian, to create the position of Director of
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Defense Research and Engineering. The President did say that the Secre-
tary needed authority to centralize R&D projects "under his direct control
in organizations that may be outside the military departments," an apparent
confirmation of ARPA, although most R&D work would continue inside the
Services.[116] To give the Secretary the means to control DOD R&D, the
DDRXE was recommended, ranking at a level below the Service Secretaries but
higher than Assistant Secretaries of Defense and the Director of ARPA. His
duties were to include supervision of all research and engineering active
ities in DOD, "including those of the Advanced Research Projects Agency."
The President anticipated plenty.of political beat on this recommendation,
but was determined to gel his way. The Defense Reorganization proposals
were vintage Eisenhower; indeed, he went to the unusual extreme of person-
ally drafting the reorganization bill, almost word for word.[117]

ARPA opened its doors, then, with an urgent top priority mission but
also in the midst of continuing debate over the creation of two new organ-
izations that conceivably could threaten or supercede it. By the late
summer of 1958 both NASA and DDR&E had been enacted into law. NASA, based
on the NACA organization, had to be dealt with immediately. The search
for a man to serve as the DDR&XE took about six months, so the full impact
of that event was deferred until early 1959.
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march 30’ J.%O, '402- '
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Discussion with Dr. G. W. Cleven, June 5, 1975.

See, for example, Carl Kaysen, "Improving the Efficiency

of Military Research and Development" in Carl J. Friedrich

and Seymour E. Harris (eds.) Public Policy, Vol. XII
(Cambridge: GSPA, 1963), 219-273; James R. delﬂsme,er,
Organizational Structures and Planning," in Roland J. McKean
(ed.) Issues in Defense Eccnomics (N.Y.: NEBER, 1967), 196-97;
Sapolsky, cop. cit., 201-04; and Michael H. Armacost, The
Politics of Weapons Innovations: The Thor-Jupiter Cs-v*rovev-s;[
(N.Y.: Columbia, 1309).

'+ House Subcommittee on DCD Appropriations, Department of '

Defense Apvropriations for 1953, Hearings, &5th Cong.,

2nd Sess., April 23, 1353, Z23d.

Discussion with Dr. H. York, April %4, 1975. Dr. R. Holbrook
makes a similar assessment: '"We had some strange ones ...
some absolute nuts [but] nobody who didn't have scmething
going for him" (Discussion, July 11, 1375).

- Discussion with W. W. Bolton, Jr., May 13, 1375.

Discussed in a Memorandum for Mr. McElroy (which he noted
receiving) from C. A. Randall, July 25, 1358. Brig. Gen. C. A.
Randall, USMC, was the Secretary's Special Assistant. .

Richard S. Cesaro and Robertson Younquist, "Strategic Gpace

Force, Key to National Survival," July 22, 1958 (Technical
Staff, ARPD/IDA), 1. |

Ivid., 1-2 and 13-15.

Cited in U. S. News and wOrld Revort, February Q, 1959, 102.

Memora.ndum for Mr. Johnson, Director, ARPA from Donald A. Qua.rles,
February 8 1958.

1ted in Newsweek, February 17, 1558, 26.

Discussion with Dr. J. R. Killian, Jx;., May 8, 191"5. S N -
Newsweek, February 17, 1958, 26.. Cf. Houss Armed Services

Committee, Organization and Management of Mtssilo Programs,
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Memorandum for the Secretary of Defense from Dwight D. Eisenhower,

March 24, 1958.

'Dwight D. Eisenhower, "Special Message to the Congress on

Reorganization of the Defense Establishment,” April 3, 1958.
Ibid. |
Ibid.

Adaps, op. cit., 406 and LoS.

In Chapters II, III and IV mmerozis ARPA memoranda and 0SD

memoranda concerning ARPA are cited. These sources were drawn

from ratired ARPA files of the period (1956-1960) and were
either unclassified in the original or have been declassified
by ARPA, Technical Information Cffice.
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Chapter III

THE "SPACE" AGENCY: 1958-1959

. ARPA received five important program assigmments in the Johnson
era: outer space, ballistic missile defense, solid prcpellent chemistry,
raterials scisnce, and nuclear test detection. Each had =z direct White
House comnection and the space, BMD and nuclear test detection projects
were later to be called "Presidential issues." With the exception of a
critical addition to the BMD program in 1961; Project AGIL™, which more
"or less insinuated itself into the White House the same year:; and a
couple of highly specialized tasks (e.g.,; improving the safety of the
Presidential automobile following the Kennedy assassination), ARPA was
never again to receive or engage in other White House or Pr: s:.dentla.l
-1ssue assignments.

The outer space and ballistic missile defense assigrmments had been
approved by the President about twoweeks before ARPA was established.
At the Natioral Security Council meeting on Jamuary 22, 1958 he accepted
a series of recommendations from McElroy and Killian according highest
national priority to certain projects from research ard development
through operational readiness. Among them was ballistic missile defense,
the IGY scientific satellites (Vanguard and Explorer), and such satel-
lite programs other than Vanguard and Explorer that the Secretary of
Defence determined to have "key political, sciemtific, psychologic.a.l or
military impacts."{1l] The solid propellant chemistry assignment was
virtually on ARPA's doorstep, generated by PSAC, when the Agency opened
its doors. There was already PSAC momentum at that time behind what
proved to be the materials sciences task. MNuclear test detection be=-
came a dominant White Houss concern later in 19581959 and the F%D
aspects of that problem were orought to ARPA toward the end of J’ohnson s

- tenure.

THE SPACE PROGRAM = . = - . - ‘

Assignments were vth'e easy part; establishing a program was some- ‘
thing else., Just ar Johnson had no fixed blueprint for organization, he .
had none for a program. In fact, "he didn't have the faintest idea how
to start a nrogram."[2] But he did have & flair for motivating people.
Accordingly he turned to his staff and said, in effect, "You people are -
the experts == you tell me and I'll do it."[3] It was a tall order be-
cause, as Admiral Clark observed, "we were all barely educated from a
technical point of view."[4] They worked endless hours.
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The ARPA Budget

Johnson, Clark and York had barely been on'the job for a month,
fill time, when they were rﬁqulred to present a program and a vudget
for FY 1959. A rather remarkable program was produced and the magic
number of $500 million was literally pulled out of the air for a'start-
up budget. Johnson and York performed brilliantly on the Hill. News-
papers and even the hostile Aviation Week applauded the Agency and re-
ported that Congress and the Services were impressed:[5]

Jonnson's testimony and that of the ARPA leaders
drew considerable prais= from the House Defense
Appropriations Subcommittee members. They voiced
the conviction that as presently conceived, ARPA
~would maintain and make use of the broad base of
independent investigations taking place in U.S.
'laboratories and would expedite the incorporation
or new ideas into weapon systems policy.

Figure ITI-l shows the Agency's first formal prograﬁ categoerization.,

ARPA ¢ first few months of operation coincided with the last months

of FY 1958 The Agency drew $10 million via supplemental apprecpriation
and about $40 million from the Secretary's Emergency Fund for that pericd.
The FY 1959 request of $520 million rolled through the Congress un-
scathed. Then the Agency's serious forward planning and budgeting began,
pursued mostly by military officers assigned to Godel's office. The
first comprehensive budget total, based almost exclusively on estimates
elicited from the IDA technical staff on the basis of the minimum amounts -
they felt they could get by with was $2.5 billion.[6] Johnson considered
that figure about twice as high as he was prepared to go forward with, so
Cols. Sturges and .Young in Godel's office produced a $1.5 billion versisn.
. Analysis of the various estimates showed that each technjcal project
officer had built in a full complement of back-up launch vehicles'as a
hedge against pogram disruption. Deletion of excess back-up boosters
accounted for most of the $1 billion reduction. Young believes that
_ Johnson i1eld sone tentative discussions of the $1.5 billicn figure at
" his level, e.g., with York and perhaps with.the Secretary, and then

decided tnat $1 villion was the most that ARPA could hope to get. Another
round of aralysils produced. a $1.003 billion prouram figure. One large

ARPA Plan spread sheet printed in July 1952 shows a $646.1 million FY 1960
estimate, $1.069 billion in FY 1961 and a gradual rise to $1.859 billion -~
in FY 1966.(7] ' second version moved from $587.6 million in FY 1960, to .
$712 million in :Y 1961 and gradually on up to $1.071 billion in FY 196& '
(where 1t stopped).[8] The Agency's actual FY 1960 proposal to the
.Secretary was $738 2.- ARPA never came close to reaching any of these
figures. . - o :
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Figure III-1

Advanced Research Projects Agency,
Fiscal Year 1959 Program

(In Millions)
1. Missile Defense Against ICBM : $157.4
. Military Reconnaissance Satellites o 152.0

w

. Military Developments For and Applications

of Space Technology o '

Man in Space

Special Engines

Special Components for Space Systems

Project ARGUS

Satellite Tracking and Monitoring
‘Systeams '

Satellite Communications Relay,
Meteorological Reporting,
Navizational Aid Systems

3.7 Bomb-Powered Rocket
3.8 $So0lid Propellents
4, Other Advancel Research [the Scientific :
Satellite Programs] 72.0
L,1 ABMA/JPL Program
4,2 AFBMD Program
4.3 NOTS Program
L.4 Follow-Or Program . .
5. Executive Direction’ R

l38.2> :

o N FEFWMNOR

. .

w Wwwuwww
- -

$520.0

Source: House Subcommittee on DOD Appropi-iations., Departrent of
' Defense Appropriations for 1959, Hearings.
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Johnson did not make a public issue of funds for ARPA,* as he did
with his belief in a distinct military role in space, but he definitely
believed that a space program (whoever conducted it) could not be
achieved "on the cheap."” He told Lyndon Johnson's Zpecial Committee
in May 1958 that it was his personal opinion a comprehensive space pro-
gram would have to grow to 'the level of $1-2 pi.lion per year and per-
haps more.[9] York also assumed that a sensible ter-vear program of
space science and exploralion would have to average voughly $1 billion
annually.[10] Johnson formally suggested the necessity of a one billion
dollar ARPA budget to the Secretary in the summer of 1959:[11]

I believe the project effort reflected in
the 1961 B request ($712 million) represents an
absolute minimum. To have a program reflecting
the policy statements of the OCB and the NSC per-
taining to U.S. space éffort, as well as to meet
the military service operational date require-~
ments, would require a hudget more nearly of the
magnitude of one billion dollars for 1961.

If DOD were to seek the lunar capabilities supported by the Services,
it would be necessary to build up to an additional $1 billion per year
by 1964.[12] By the time Johnson teéstified as a private citizen in the
spring of 1960 he had become convinced that achieving a maneuverable,
recoverable space vehicle capability and a fully effective defense
against missiles would consume the entire military budget.

These figures were troublesome in DOD and anathema in the White
House and OMB. For instance, Killian and BOB tried to lay a ceiling of
$200 million on the total FY 1959 space budget for both ARPA and NASA,
exclusive uf reconnaissance satellite funding. Johnson opposed any
ceiling but agrced to have York and Hugh Dryden of NASA try to dovelop
a list of priority projects totalling $300 million. IHe reported the
results to Quarles as follows: [13] = .

Testerday afternoon Dr. York ani Dr. Dryden, after
" two sessions, advised me that the minimum space
- budget they could recommend was $400 million and

* At the very end of his tenure he did "go public” with a demand for
more funds for the Saturn IB booster prciect, but that was independent
of whether ARPA or some other agency managed it. (n one occasion,
perhaps this one, Johnson was reprimanded by the President for letting
it be known on the Hill that he wished there was more money for
military space programs. Of the White House reprimand, said L. P.
Gise, "I know he got a big kick out of it. It didn't bother him, -
obvionsly." \Discussion with Gise, April 7, 19’{5 ) '

o
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that it was not praclical to attempt a priority
listing. They further stated that this budget:
would not, in their opinion, put us on the road
to overtaking the Soviets in the space race.
This position was presented last night by them
at a special meeting of Dr. Killian's Space
Committee,

He may also have taken some comfort in an OMB calculation of a total pro-
. posed FY 1960 budget for ARPA, NASA and others equal to $1.061 billion,
which was discussed by Killian, Quarles, Glennan, York and others orn
Noverber 12, 1958.[14] He probably did not like thcir decision to make
a tentative cut of almost $200 million, most of which was to be absorbed
by ARPA, and he certainly did not like the final result of that process.
ARPA's $738.2 FY 1960 request ($543.5 million for space) was trimmed to
$480 million ($330 millicn for space). The Secretary appealed to the
‘President for that sum and came away with $455 million ($307 million for
space;}. Johnson, knowing that his programs would of necessity grow and '
induce new budget demands, could readily see the inconsistency of at-

. tempting to manage and exrand them in the face of a declining future
budget. His FY 1961 claim for over $700 million also failed miserably.
Admiral Clark and others say that Johnson was deeply disturbed by these
events. They seemed completely at odds with the charter he had been
given and raised doubts m his mind regarding the Agency's future.

Pigure ITI-2 provides a budget sumary for the ARPA programs
dwring Roy Johnson's tenrre. ‘

ARPA Space Planning

ARPA budgets were, of course, tied to programs and plans for future
programs. The ARPA planning documents of the period are somewhat
striking. In a matter of weeks virtually every plausible outer space
program idea had been identified and as time wore on these were sorted
into priorities. It appears that it was more difficult to decide what
should be civilian or military or civil-military than to determine tech-
nically what could be dcre. Virtually all of what emerged in the NASA
program of the 1960's was on paper in ARPA by the summer and fall of
1958, as well as a decided interest in space platforms and recoverable
" space vehicles. The ARPA vision of the future was based on the manei-
_verable, recoversble vehicle concept, which presupposed development of
a super~-thrust vehicle and teaching man horr to function in space.

ARPA planning also involved attempts to bring the Services into
the process. Special committees and panels were set up to think about
military uses and "requirements" on a multi-Service basis. Individual
_staff contacts throughout the military departments were constantly
‘pursued. In addition to obvious contacts with Service R&D units it was
necessary to try and educate the operationally oriented elements who
controlled the Services to the substantive promis® and limits of space
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Flgure IIX-2

Program Budget Ristory During The Johnson Period
$ millions)

FY 1958 FY 1959 FY 1%60

Ai:pmpriations Request 10(1) 520(3) 455
Actusl Budget 83(2) 520 b5
Commitments to Agents 43 66 276(%)
- Requests By ngram:(s) .
Space/satellites ‘ 1.6 290 307(8)
2allistic Missile Defem: s - 157" 128
Otber Advanced Research -°) 8.2 72
Propellants : : - - 13(9)
Other ‘ - - -{10)

Administration .2 A 2

1 Transfer from "Contingencies, Départment of Defense,” February, 1358.

2 Amount t.e°‘gna.ted by ARPA as "available for commitment” in the Fetruary-
J\me, 197" period through various transfer and adjustments.

3 Included a negative "uncbligated balance" of $40 million to cover pre-
FY 1959 activities and adjust accounts. FY 1959 appropriation <r2s
later adjusted to $LOO million, taking into account transfers to ‘\ASA
.and Services.

L Low commitment figure reflects transfers of military space prograns te
Services in FY 1960.

5 FY 1958 figures do not reflect funds available through several trerse
fers and adjustments.

6 Primarily "non-military space technolow."

T Includes $57 million for NIKE-ZEUS, transferred to Army.

8 Approximately $200 million transferred to Services.

9 Previously funded through space/satellite category.

Appmximtely $17 miliion transferred to Materials and $8 million
to VELA in FY 1960 from other accounts.

Note: On this and subsequent budget tables, funding levels for

) apeciﬁ.c programs are indicated by requests rather than "sctuals.”

ARPA's program offices are not necesserily binding budget categories,
hence there is considerable room for adjustment, reprogramming and
allocation of budget cuts following final appropriations to the Agency
as a vhole (though Congress occasionally specifies cuts in, or elimi.
nation of, a particular program). Estimates of what wag "actually”
spent in a given year in a given office are frequently adjusted in
subsequent years, a prhlem complicated by disposition of uncbligated
funds. Progran reqvests generally approximate the actual level of
effort expended, ' Whe ‘¢ thure is an important exception, explanation

1 px-cmlded in the textual description of the p:ogrm.

P
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technology, and the costs involved. Full-scale briefings on the major
satellite programs were presented to the JCS, sometimes on a twice
weekly basis. Senior IDA technical staff usually prepered and delivered
these presentations. ARPA also worked hard to overcome Service suspicions
.orne of their resentment of ARPA's creation and M:zElroy's characterization
of it as a "fourth Service" for R&D. Jealous of each other and decidedly
uncertain about ARPA, the Services presented a formidable challenge. It
was .hnaust*ng endeavor, in part because Service roles and mission ani-
mosities werc so intense throughout the period.

Despite its image as an unrestrainted promotional ageht for outer
space, ARPA's role vis-a-vic the Services were frequently that of the
nay-sayer. The Services produced "requirements" for a comprehensive
range of earth-orbiting systems, lunar systems and interplanetary or
"trans-lunar" systems.[15] ARPA refused to consider the interplanetary
category. It professed willingness to consider some conceptual study
of the lunar regime (but did not), and rejected initiation of lunar
projects before the 1967-70 period. The emphasis was t0 be piaced on
earth-orbiting systems. A comprehensive list of the Service requirements
and relevant ARPA projects (actual and planned) is shown in Figure ITI-3.
While ARPA sought to justify the space program and space budgets on alleged
military requirements and operational target dates whenever possible, 1t
spent more time trying to control Service desires than in fomenting them.
The hard message ARPA tried fo drive home was, in essence: (1) space-
based systems are in most cases an alternative to achiev'ing a purpose
that can.be satisfied in other ways, (2) the opersaticnal costs of space-
based systems will exceed their research and development budgets by
perhaps a factor of ten, and (3) ARPA will fund and test the feasibility
of spaceé systems concepts, but Service budgets will have: to fund complete
development, production and deployment, i.e., space systems will compete
with conventional systems, and they will not necessarily bring additional
funds. ARPA was acutely aware that so long as it funded the work, ore

. or more of the Services was likely to marufacture a "requirement" to
——keep-it alive, Rapid introduction of a budding space system into a
Servrice budget. without the money, was a revealing litmus test of the
valldzty of any "requirement.” -

. The only official or published long-range ARPA plan was produced
in the summer of 15359, The first version of the plan, prepared for sub-
mission by the Secretary to the JCS, apparently "blew the mind" of then-
‘Deputy Secretary Gates. ‘e considered it inappropriate and "unfair to

submit the total problem in its present form," and returned the document -~

to Roy Johnson with this commentary [16]

You, yourself, have noted tha.+ the overall
costs exceed the amounts likely to be available, and
it is prcbably inconzaivable that all of the projects
- could stand up either technically or militarily.
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Figure ITI-3
CORRELATION CH.RT -

Army, Navy, Air Force Operationg& S . ARPA Supporting Projects
Requirements ‘ . by Short Title

I. Strategic Surveillance (A)
. Combat Surveillance (A)
Signal Intelligence (A)
ECM Reconnaissance (IV) E
Recon/Surveillance Sat. Sys. (N)
Reconnaissance System (AF)

SAMOS

IT. Low Altitude Space Dererse Sys. (&)
High Altitude Space Defense Sys. (4)
Anti Satellite System (N) '
Satellite Defense System (AF)
" Target Satellite {AF)

DEFENDER

L

ITI. Survey and Geodesy (A, N, AF) MAPPING and GEODESY

S

IV.. Countermeasures Sat. Sys. (4, N, AF) SOMNTUM
V.  Earth-Orbiting Military Logistics . - :
Base (A, AF) ) SUZANO
Space Based Surveillance Sys. (A, N, AF) :

e

VI. [Earth to Earth Orbit Transportation
System (A) :
Earth Satellite Offensive Weapon
System (AF) . o
Sea Based Manned Maneuverable Inter-
ceptor Space Craft Weapons Sys. (N)
Space Patrol Vehicle (A) _
3pace to Earth Weapons Sys. (4) -
Advanced 'Strategic Space Weapon Sys. (AF).
Manned Maneuverable Def, ‘Outer Space
Vehicles {(AF) :

MRS. V.

et e N it N L L

VI;,‘ICommnnications gatellite Sys.

. (High/Low) (AF; . < i

Communications Satellite Relay Sys. (A)
Communications Satellite Sys. (AF) .

NOTUS - ' e

VIII. Navigational Satellite Sys. (N)
Unmanned Navigation Sat. (AF)

TRANSIT

-
[
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Figure ITi-3 (Continued)

Army, Navy, Air Force Operational ARPA Surrerting Projects
Requirements ) by £hort Title

IX. Earth Based Surveillance and

Control System (A, N, AF) ’ ) SHEPHERD

Space Based Surveillance and '
Control System (A, N, AF)

~

X. Manned, Detection, Warning and

Reconnaissance (A, N, AF) ) MIDAS.
XI. Long Range Program for Space ‘
Technology (A, N, AF) ) LONGSIGHT
XII. Target Satellites (A, N, AF) o ) Spent Research and

Development Vehicles

XIII. Military Space Logistic Base (A, AF) Space Platform

)
XIV. Meteorological Satellite Sys. (A, N, AF) ) By NASA
XV, Manned Lunar Outpost/Base (A, AF) )
Manned Maintenance and Resupply Outer .
Space Vehicle (AF) ) No specific action
Interspace Vehicle (A) ) by ARPA
Air/Sea Launch for Satellite Payloads (N) ) '

Iunar and Cislunar Requirements (A, AF) )

- SOurée; ARPA, "Long Pange Plan for Adﬁrncéé'geseafch,” Jul# 30, 1959.
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I, therefore, suzgest that you define the
request somewhat further, uartlcularly fron a
technical, practical pcint of view, after which
we will : %ill te sending toc generous a list of

reguirements for the consideraticn of the Joint
Chiefs of Staff.

ARPA did so, producing an "Abridged Plan" which Secretary McIlroy subse-
quently forwarded to the JCS. [17] The Joint Chiefs in general supported
the rlan, and lacmented *‘he fact that socme programs were not funded-at

the Tastest rate permitted by ¢ e:hnolcgy (the essence of ARPA's "abridge-
me“‘" of the plan rad been to reduce b¢d5et estimates bj surntﬂhlng out

ulcnal readlress “aues) [‘8] :

A few days after Roy Johnson left ARPA, York, speaking as the DDRLE,
refisad to honor a Congressional reguest for the ARPA lorng range plan in
rather blunt terms:[1%]

A tentative Icng Ran~e Plan Sor ARPL'.
Research and Development Program was nrepared
scxze months ago. Hewever, this plan was never
arproved or iaplemented and is currently con-
sidered ctsolete,

As shocking ac the total budget implications of the plan were, the estimates
were conservative. To dc all the things in spac - that were being talked
atout would take a ccmniizment to spend billions .anually. York stated

that 20D ro longer intr-iad to plan a discrete military space program;

“racher all DO space el..ris were t¢ be int ezzated into other military.
progreas, : '

Fresidential Acuroval . ' K

The ARPA space assigmments were divided into two parts, non-military
and mili* “ary. The former involved the on-going scientific satellite pro-
grams, which were subject to the one year time limit and express projact=
vy-project Presidential approv&l provisos of the ATPA authorization - legis-
lation. The military catellite progrums were |conzidered to be quite sep-

-arate. Roy Joimnson exglained this differentigtior to the Congress early
in 1458: {20}

I interpret the iast part of that clause in
Public Law 85-325 to refur to ronmilitary space proe
rrung as having only a tomporany lease <f .1 year,
That has been our understanding. So far uas military
programs with military objectiues are concerned, we

vdo not think the 1 year arplieﬂ. :

v
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Dxring its vwrief period as the directing agency for the scientific satellite
program, ARPA received several explicit project assigmments direct from
President Fisenhower via the Secretary. The ARPA files contain three of
them: on March 24, 1558 a series of four Explorer satellite launches,
three lunar probes., and the develomment of a mechanical/ground scanning
system for use with the probes; on June 9, 1558, establishment of a
minitrack-doppler fence to detect and locate satellites passing over the
U.S.; and on July 19, 1958 the large inflatable satellite.[2l] The
President aiso personally approved Project ARGUS, which involved the
Explorer progran z2nd a high altitude nuclear detonation, on May 1, 1958.
Later or he persorally approved ARPA conduct of Project SCORE, a 20D
project devised by Godel and Johnson and motivated by prestige considera~
tions.
The President’'s 1nterest in ARPA was rot pro fbrma He personally

1rected that only ARPA funds would be used for space projects (the
Secretary was to pronibit the Services from adding funds of their own)

nd that they were always to be identified as ARPA projects, uwt Service
projects. This was true for both sciertific and military satellites.

The public afrairs aspects of this issue are discussed more fully below.
The President's tenacity is pertaps best illustrated by an incident
involving ARFA's policy toward study ccntracts. ARPA's exclusive right
to conduct wor:. in the fields assigned to it, if literally interpreted,
would rmean pronibiting even srall exp’oratory research studies by the
Services. ARPA realized that this was counter productive -~ it could not
te responsible for all basic and applied research -- and authorized tae

_Services in the summer o 1958 to lét cortracts for “exploratory studies

or feasibility investigations" in ARFA project areas without prior ARFA
review, up to a limit of $505,000 ($50,000 for solid propellants).[22]

In 1959, ARPA lowered the general linit to $200,000 ($100,000 for solid
propellants).[23] The President reard about these exclusions, questioned
them, snd apparently felt that it was a violation of his ban on Service
space projects., He raised it once .through General Goodpaster and again

- personally with Secretary McElroy.[24] W It took two lengthy rebuttals,

supplemented by direct conversations between York and Kistiakowsky, to

- convince the President that such flexibiliiy was desirable ani to assure
" hia that sufficiért controls existed to prevent the Services from generating

full-fledged programs out of such studies.

ARPA's staff were intensely aware of the President's interest and

this feeling of cioseness’ permeated the Agency's small staff and contributed
grgatly to i1%ts esprit d'corps and sence of inlssion.

‘The Scientific Satellites

ARPA's technical contribution to the scientific satellite programs ==
Vanguard, the Explorer series, and the Army and Air Force lunar p:obgs -
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appears to have been minimal.* It consisied largely of blessing exzstlng
plans and working with NACA, NSF, the National Academy of Sciences (NAS),
and the Services to resolve bottlenecks and to put together worthwhile
new project ideas. Initially, FAS sorted out the priorities among ex-
periments competing for a place in the payloads, NACA and ISF developed
the payloads, and DOD was responsible for integration of the project ani
the launching, After Sputnik the compartmentalization of roles was

less precise. Johknson, for instance, commended the IDA staff for assisting
in the initiation of the lunar probes, a cosmi¢ ray experiment, and in-
flatable sphere experiments.[25] Godel believes that zn IDA scientist

on the ARPA -taff made an important contributicn to solving the problem
of Vanguard blow-ups and an ARPA ta:zk force did an evaluation of Vanguard
when the Agency ‘inkherited that program. We do have evidence that York
and Johnson spearheaded a planning effort in the spring of 1958 designed
to map out a rational continuation of the scientific satellite program.

- They solicited both the Services and the concerned civilian agencies

for ideas and began to develop a modus operandi for identifying and
ccordinating the interest'of all parties, with emphasis on developing
a match between military booster availability and scientific/civilian
payload requirements. ARPA's vision at this time wac broad. Johnson
and York informed Quarles and Killian in June, for example, that ARPA
was studying (with NACA/NSF/NAS) the feasibility of both a Mars probe
in the summer of 1960 and soft lunar landing vehicles.[26]

ARPA played an important role in the major ARGUS experiment in
August 1958 which involved detonation of a 2 kiloton nuclear device
over the South Atlantic in the atmosphere, at about 700 km. altitude, to
determine whether a high energy electron band would form around the earth
and ‘to measure its density.[27] Part of this effort was to insure that
' Explorer satellites were in position and equipped, to observe the effects
of the experiment. ARPA succeeded in coordinating the various interested
parties in and out of DOD, an achievement that proved to be a forerunner
-of the role it was later assigned in the nuclear test detectlon &rea.

ARPA also argued before a skeptical Deputy Secretary Quarles in
.behalf of the NACA/U.S, National Committee for the IGY proposals to
launch 12 foot and 100 foot inflatable spheres, in part to measure high
- altitude air'density and in part to gain alleged international politicel

*  Note that in the post-Sputnik furcr the U.S. scientific satellite pro-

- gram expanded to include Navy (Vanguard), Armr (Explorer and lunar
probes), ard Air Force (lunar probes) participation. Each was ready
with projects "to go" and each used its own boosters and other sub-
systems, and each had or was planning to have its own tracking system.
The Secretary could eagily foresee similar competition for purely
military space projects in the absence of very strong measures at his
level
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dividends.* Since a 100-foot schere at 500 miles would be 2-1/2 times
trighter tuan the brightest star, it was asserted that the U.S. couwld
recoup some lost px.ztlge by launching such a "star." The QOperations
Coordinating Board endorsed the project on these conventional psychological
warfare grounds., .Quarles succumbed, and requested and received Presidential
approval.! 8] ,

Creation of NASA cut ehort ARPA's involvement with the scientific
satellite programs. Pursuant to Zxecutive Order 10783 of O~=tober 1, 1656,
ARPA cormenced to transfer all of them to NASA. ARPA was probabty happy
to see them depart. It had inherited from Holaday the responsibility of
preparing the monthly reports to the President on these progrems and the

. news for many months was a sorry string of failures and struggles to

throw up relatively dainty 5-30 1b. objects.[29]

The Military Satellites

. ' ARPA's influence on the military space programs was considerably
greater than it was on the scientific satellite programs. 'Nonetheless it
is virtually impossible to parcel out precise degrees of responsibility
either for successes or falilures as between ARPA, its Service agents

and the laboratories, companies and individuals who worked on the projects.
ARPA probably did not "invent" anything and for the most part did not
create programs entirely de novo. Virtually all of the satellite programs
Lad been "thought of” in the sense that papers or studies or actual pro-
Jects were in existence somewhere, The Services seemed to have "require-
ments"” for one of everything, at least on paper, and in many instances
could point to some sort of research work, however preliminary. What
ARPA did do was decide what was to be cupported, what did not deserve
support, what might be needed to improve the quality and viability of
ideas, what was needed to fill gaps in major programs (and between them),
and to serve as a brake on Service and contractor partisans ready to do
almost anything (at any cost) to "fly a bird. "

It is ironic that the White House and later York were to associate
ARPA with profligate spending pruoposslc. Undoubtedly ARFA looked like a
band of space promoters from tiieir vantage point, but from an internal
DOD perspective ARPA did a remarkable job of rejecting wild ideas and/or
supporting others at relatively low levels until they could be safely
buried. Criticism of the Administration was v!fe. Everybody had an -
idea. Congressmen wera eager to promote such ideas in order to help catch
up with the Soviets. The Services were only too ready to go along. The -~

* Dr, Hugh Dryden, Director of NACA, appealed directly to . arles in a
letter July 9, 1958 for DOD support of the l00-foot inflatabl -~ sphere.
Among other things he noted that Killien's space panel had appruved it
and that John Pierce of Bell Labs had expressed "great interest.”
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trade press aimed a steady stream of criticism at the Govermment for
ineptness and tended to glorify every new weapons system scheme that
came along. ARPA and IDA staff heard all comers and earned a reputation
for both willingness to listen and ability to comprehend. Stafif members
recall syending hours daily listening to briefings by contractors and
Service advocates. Written proposals and suggestions arrived contin-
uously, » .

ARPA also searched for the common threads which linked outer space
research efforts -and sought to prevent expensive and unnecessary duplica-
tion.. This was most important- with respact to toosters and their upper
stages where there was real danger of competing groups insisting on
unique requirements for each major payload type. A similar sort of
organizational or management role was discerned and filled by ARPA in
the sztellite detection and tracking area. ’

The ARPA military space program management role quickly separated
into two par*s (l) carrying out certain projects that were relatively
near-term, and ( rlanning for the future generaticn of space satellite
projects. The f rst focussed on satellite-based reconnaissance, missile
early warning, navigation, weather observation, and communications.,
The cecond identified and cunsidered man-in-space (MIS), the space plat-
form, maneuverable and recoverable space vehicles, electronic counter-
measures satellites, and certain exctic concepts such as propwlsion
systems based on controlled nuclear detonations. Spanning both parts

were development of a family of space vehicles and an integrated national
tracking system.

One could write volumes on the genesis and evolution of all these
projects. We will merely illustrate by example. It is our clear impres-
sion that published materials on U.S. rocket and satellaite programs defi-
nitely underplay ARPA's role (without reference to whether it was good
or bad), to the point of ignoring it altogether in most instances.

This is probably due to the paucity of written material generally avail-
' able and some carry-over of the tension between the military and civilian'
proponents of space during the period,

Reconnaissance Satellites. Reconnaissance is illustrative of the
case in which ARPA took over a reasonably well-developed R&D program.
The Air Force's Weapons System (WS) 117L program had rdots tracesble to
the famous 1946 Project RAND report that concluded esrth satellites
. were technically feasible,{30] A skeptical military funded an intermittent -
series of follow-on studies at low levels in the iate 1S40's and early
1950's in which RAND, and occasionally others, argued that such satellites -
would be ‘useful militarily for reconnaissance purposes, though not for '
carrying offensive weapons. Feasibility studies were authorized in 1951
for critical sub-systems such as television (RCA), attitude control
(North American), and auxilliary power units (Bendix and. Allis Chalmers,
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among others).' Early in 1955 the Air Force commissioned some design
studies from Lockheed, RCA and Martin Co. and it formally established
the 117L program in October 1956, with Lockheed and MIT as the dominant
hardware development contractors. RCA, rejected by Air Force, sub-
mitted an unsolicited proposal to Wernher von Braun to demonstrate the
feasxblllty of using television for weather and surveillance purposes.
Von Braun had just been shut out of space by the Quaries decision to
make Vanguard the U.S. IGY program, and ABMA quickly awarded RCA a
feasibility contract (1956) though the justificaticn shifted in emphasis
from RCA's interest in meteorology to Army interest in "target location”
(reconnaissance). Von Braun planned to launch the sateilite with his
Jupitér-C rocket. Early in 1358 ABMA gave RCA a second contract to
develop a full fledged reconnzissance satellite, code-named Janus. A.
month after Sputnik the Secretary of Lefense crdered the Air Force to
accelerate the WS-117L program "at the maximum rate consistent with
good management." A preliminary cperations plan was prepared in January-
rébruary 1958 At that point ARPA stepped in as manager.*

The Air Force was understandably bitter with the Secretary's decision
to remove it frox complete authority over the program, especially one
with so much national significance. For a time, ARPA even submitted
gquarterly progress repcrts on it to the Iresident. Many surmised that
Sputnik must have an intelligence fun>tion and the surprise Sputnik event

itself dramatized the need for improving our own intelligence capabilities.

Air Force Secretary Douglas urged McElroy a few days before Roy Jchnson's
appointment was announced to clarify ARPA's role vis-a-vis I17L.[31] -

He recommendad basically that Air Force continue the project under ARPA's
"overall direction.” That, in effect, is what happened.

Despite the show of interest, hovever, the Air Force program had
not been well~-funded historically and many senior Air Force officers
were still known to be primarily interested in aireraft, reluctantly be-
ginning to accept missiles, and not particularly enthusiastic sbout
earth satellites or their military value. Other Services were suspicious
of the Air Force poss1bly obtaining a monopoly on the most advanced

, intelligence capability and.its information. As we have seen, Von Braun
already had an' Army competitor underway. And although WS 117L was des-

cribed as an orbiting vehicle capable of collecting and disseminating
intelligence information, the Air Force had crammed into it a multiplicity
of functicus: a visual reconnaissance mission; an electronic reconnais-
sance mission to detect, measure and prccess =lectronic emissions in the
electromagnetic spectrum between 50 and 40,000 me/sec.; an "ICBM attack
alarm" mission, using infrared equipment to detect and locate missile

* The 6fficial DOD Directive ordering the trensfer of all mxlitary
space projects to ARPA was issued by the Secretary on February Ty
1958.
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launchings to a slant range of 2600 miles; and a "capsule recovery"
mission that envisioned running bicmedical experiments with small pri-
mates, i.e., a nascent man-in-space program.[32] In addltlon, the
program had to deal with propulsion, auxilliary power, guidance and
cortrol, communications, and data processing subsystems. In short,
117L looked like a completely comp*ehen51ve spece program in miniature.

ARPA eventually dec1ded +hat these missions did not necessarlly have
equal priority or equal degrees of technical complexity, and that thay
could be more efficiently programmed, budgetef and pursued, if separated
into discrete projects. Accordingly, WS 117L was reorganized into SENTRY,
for primary reconnaissance missions; MIDAS, to deal with ballistic missile
detection; and DISCOCVERER, which was described as a technology and tech-
niques-oriented program to experiment with generic problems of satellite
larnch, orbital injection, stabilization and attitude control in orbit,
capsule recovery, e€¢c. that would affect satellite operations in general.
Though heatedly denied at the time, DISCOVERER also had scme immediate
irtelligence missions attempting to take advantage of capabilities
available then. This was one of the earliest examples of ARPA's close
involvement with the 1nuelllgence community in areas of very advanced
and sophisticated technology. ' The names WS 117L and SENTRY were later
‘changed to SAMOS because of State Department fears sbout their military
connotations. In fact for much of 1953 the Air Force and its contractors
were expressly forbidden to make any references to Weapons System 117L, ,
reconnaissance satellites, 'SENTRY, or even ‘the launching of very large
© satellites.'* There were a variety of 'reasons behind the State Depart-
ment's positicn: the desire to minimize the appearance that the U.S.
accepted, or had joined in, a "space race," especially after the giant
< Sputnik III was orbited; delicate international negotiat ons with the
Scviets; and uncar‘a‘nu‘y about g.estlons of sovereignty that might ’OE

raised by any use of space for alleged warlike purposes,

ARPA’s role vis-a-vis SAMOS ., MIDAS and DISCOVEREFE was complex and
varied. On the one hand it had to cope with the desires .of Air Force
R&D people to charge ahead with work "tc put up a bird," whatever the
cost.. On the other hand ARPA had to persuadé a sometimes skeptical DOD -
front office and an always skeptical BOB (frequently joined by Killian)
that large sums were needed. Johnson spoke to Schriever, for instance,
about the "often-expressed corr-iction among certain high Defense Depart- :
ment and Bureau of the Budget officials that WS-1l7L is tecoming excessively
expensive."[33] ARPA sought to identify intractable technical problems;

-

* ARPA specifically directed that Lockheed cancel a big publicity campaign
based on its WS 1171 participation. (Memorandum for the Secretary of
the Air Force from Ruy W. Johnson, "Classification of Information on.

WS-117L, May 19, 1958 ) This message was hand delivered to insure
receipt. ,
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resist tendencies to sacrifice a superior capability 12 months off in
order to achieve cn inferior capability in 5 months, with a tremendous
waste in resources; and insure that scientific and technical quality
were not ignored in the pell mell rush to "do something.” It appears,
for instance, that ARPA played a major, if somewhat wnpopilar role, in
identifying serious scientific blindspots.in the misgile early waming
satellite program, particularly with iespect to the physics of infra-
red technology. When Air Force sought to balloon the FY 1959 budget for
VS 117L from $152 million to $220 million, ARPA negntiated a compromise
$185 million prcgram with the Air Foerce and then argied forcefully for
that figure with higher authority. Quarles consistently questioned the
ability of complex technical programs to absorb massive infusicns of
funds, even for high priority programs like SAMOS. ARPA played an
especially important role in fleshing out the content of the SAMOS,
MIDAS and DISCOVERER prcgrams because simultaneously with the researct
work,policy-makers at various levels were evolving their thinking abeut
the purposes and uses of these entirely new devices (still not flown,,
and the technical work in turn had to reflect those emerging dasires.
Hence ARPA engaged the Services, Killian, Quarles, the Director of JTA
and others in a continuing balancing act in which the decision-male-:
were being educated and meking decisions at almost the. same time.

Weather Satellites. ARPA play2d a mov? direct role than in 5iMOS in
creating the Tactical Cloud Cover Satellite program later known as TIR0S.
The 1946 Rand “earthship" study had included a suggestioa by L.T. Ridenour
for a weather sateliite.[34] §S. M. Greenfield and W. W, Kellogg pruduced
a very influential paper for RAND in 1951 that examined closely the
feasibility of using satellites to make systematic cloud cover observa- -
tions. RCA contributed u» this study and, as noted above, alsc partici-
pated in the early stages oi what was to become WS-117L. Kellogg, Fred
Singer and |several others pursued the weather satcllite idea and some
elementary |cloud cover experiments were included in the Vanguard program.

It w2, left for ARPA, however, to plan a specific weather R&D ,
satellite program. Dr. Roger S. Warner of the ARPD/IDA staff was .
attracted to the high quality ABMA/RCA Janus technology, which had T <
been inherited by ARPA along with all other Service space projects, o o
for this purpose. The first ARPA budget drafts, prepared by York, in-
cluded continued "laboratory development of RCA recon system" as a line
item, with {the specific notation that a decision to fly it would have to
.- be studied.{35] This line item was retained in subsequent revisions;
however, it| became clear that WS-117L, ..ot Janus, would form the core of
the reconna%ssance satellite program. Warner recotmended reorienting

" Janus into & weather satullite and ARPA proceeded to du so.' Dr. Richard
Chapman had| described thkis event in terms which illustrate beautifully
roth the level of inter-Service tension which made creation of an ARPA
almost inevitable and +he serendipiious outcome of the particular way in

- which this $ervice feud was controlled (36]
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‘The change in mission and the intensity of
.inter-service rivalry now led to the astonishing
requirement that the Huntsville-RCA group degrade
the camera resolution of the new, more sophisticated
Janus optical system so that the Air Force would be
satisfied that Janus was not in fact a "disguised"
Army reconnaissance satellite. But the degrading
could not be carried below the level of resolution
required to serve meteoroclogical observation pur-
poses, The result was that Janus couid carry'=
simpler, lighter optical system, improving its over-
all reliability. 'In addition to its televisinn
cameras, the revised Janus would carry infrared (IR)
sensors to measure water vapor, cloud top temperatures
(or, in clear areas, surface temperatures), reflected
radiation, and radiation emanating directly from the .
eartb, Spin rockets had to be added to provide a
constant spin rate of ten to twelve revolutions per
minute (rpm) to maintain satellite stability so
that television pictures would not be smearcd.

The net tecnnlcal effect of the constraints imposed by the political com-
promise* ultimately was a satelllte that performed remarkably from its
very first launch. That coxpromise, of course, merely established some
rather challenging technical goals. Reaching trem was’ another matter,

The record suggests that ARFA accomplished this task in model fashion.
The ARPA project officer, Warner, had worked for Vannevar Bush in OSRD
~ and has shown exceptional skill there in getting scientists and engineers
of diverse backgrounds, temperaments and disciplines to work together.
In ARPA he proceeded to set up an Ad Hoc Committee con Meteorology chaired
by RAND's highly regarded W. W. Kellogg, with a membership drawn from all
potential future users and others who had something to contribute. ONR,
AFBMD, ABMA, RCA, NACA, the Weather Bureau, and the Army Signal Corps
R&D Ldboratory were among them. Ostensibly an advisory group, the committee
in fact became intimately involved in developing solutions to a wide range '~
of problems presented by the challenge of designing the first weather -
satellite -- launch vehicles, instrumentation, sensors, even management.
and contract issues. "Warner s style permztted the committee memhers to

¥ At that time Vor. Braun and ABMA were heppy to accept the compromise e
tecause the weather satellite migsion looked like the only one that
aight be left to the Army. By the fall of 1958, ARPA decided to switch
from the Army Jupiter to the USAF Thor to launch the weather satellite
and changed from ABMA to Air Force Ballistic Missile Division as
executive agent. The consequences were minimal because Von Braun's
group was then headed for NASA.
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feel a full sense of participation in the cloud cover program without
detracting from his own responsibility as program manager."[37] To
defuse incipient Servire rivalries Warner went to great lengths in
specifyying that ARPA's objective was to test the feasilibity of getting
useful weather data, not the design of an operational piece of hardware.
RCA's contract called for only one successful launch, orbit and experi-
mental use of a research satellite. Warner alsc did a masterful job of
identifying and bringing in competence from all three Services to work
on the pr.ject. For instance, ABMA and later AFBMD were responsible
for launch' facilities and vehicles; NRL was e technical monitor for the
whole program ard for data handling specifically; Air Force Cambridge
Research Center was responc ‘ble for the IR equipment and its data out-
put; and the Army Signal Corps R&D Laboratory monitored the s_telllte
vehicle (sensors, power, data storage, and transmlss1on)

The program was a spectacular success Although it was transfecrred
to NASA (April 1959), the ARPA-planned TTROS I went into orbit and immed-
iately produced usable pictures. In over two months. of activity TIROS I
produced 23,000 pictures of the earth and its cloud cover, 40 per cent of
vhich could be used. Thus the R&D satellite was almost operational and
subs2quent improvements evolved it iito a highly reliable system. The
TIROS experience was to be a forerunner »f ARPA's subsequent success
with the VELA nuclear test detection re: :arch satellites.

. The 1ngredlents of success, from the ARPA viewpoint, stand out
clearly: 'a very high ouality project officer (Warner); attraction of
recognized outside expertise (e.g., Kellogg), with latitude to have in-
fluence; knowledge of the whereabouts of the best ideas, people and
organizations in industry and DOD (the RCA Janus group, etc.); devising.
and organizational setting that solicits and uses contributions, rapidly
identifies critical problem areas, and makes necessary decisions or inter-
ventions when they are needed; delegation of detailed technical and
administrative action and monltorshlp to subordinate groups in the field;
and concentration on scientific and technical goals, i.e., on the
feasibility of concepts. and techniques, rather than the myriad details
of "operationalizing” a full blown "system" for use by troops in the
field. The fact, in this illustration, that the research product virtually
approximated a practical, operational capability was frosting on the cake,

The weather satellite expericnce is an excellent illustration of
what McElroy and Johnson had in mind with'their vision of a small, high _
‘quality, technically cumpetent, management-oriented organization that R
could mobilize taleats in and out of Defense to test the feasibility of
attractive, advanced scientific and technical ideas or concepts without
reference to vho might use them or the precise conditions under which
they would be used.
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Most ARPA Directors tend to think of the ldeal ARPA in these terms
and can recount similar examples. All are aware that ARPA's performance
often did not match the model, and that ARPA does not have an exclusive
patent on R%D success stories. One cannot say categorically that "only"
ARPA can attract good people as staff, or as advisors or consultants,
ete.* It is not even clear that'its batting average is measurably
better than others, such as the Services, although there is some consensus
that ARFA has, historically, tended co excel in mobilizing large numbers
of first class scientific people in situations where such mobilization is
significant. York, for instance, takes the position that thg key to
success stories like the TIROS example inevitably is the quality of the
individual project officer, not his organization. On that criterion
ARPA may have an advantage in that OSD level agencies and staffs tend to
have better chances at recruiting such individuals:due to the more .
generous allocation of supergrade positions and their obvious bureau-
cratic placement "closer to the throne.”

Qther Satellite Programs. Length limitations preclude serious dis=-
cussion of the navigation and communications satellite programs and the
tracking program. The navigation satellite (Transii) was immediately
recognized as a tremendous boon to all-weather navigation, especially
valuable to Polaris-type systems, and it was moved ahead rapidly.
Communications pecame a tangled subject, for a time a bureaucratis and
political nightmare because the Services (eseperally Air Force and Army)
competed bitterly for a place in the sun. At one time ARPA had four
communications satelllte projects-on the books, collectively known as
NOTUS.. Included under that heading were COUDIER and STEER-TACKLE-DECREE,
the latter threesome usually called ADVENT, ARPA, perhaps unduly in-
fluenced by the Service in«fighting, supported the need for interim
capabilities, such as a delayed repeater satellite, while working toward -

* In his case study of the weather satellite program under AREA and NASA,
Chapman rates ARPA's leadership skill considerably higher. He notes
that NASA's advisory committee, called JMSAC, "was run differently
from the former ARPA coordirating committee. NASA retained chairmane
ship, and as time. went on, scme participants wryly observed .aat NASA :
tried to evoke formal ccmmittee support when it suited NASA, yet generally
permitted little sense of real participation. NASA's proprietary hand-
ling of JMSAC iacreasingly limited participation in the NIMBUS-TIROS
programs by the potential "user" agencies, DOD and the Weather Bureau.
The way the committee was run, and NASA's reliance on it as almcst the
sole means of exchange of information, led to increasing irritation.”
(Chapman, op. cit.,. '25). There are plenty of cases in ARPA's history
tthere similar crxtlcisms could be mada, i. e., where 1t falled to match
the model. .

——
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a longer term 24-hour instantaneous capability. The former really was
not needed and the latter emerged in plenty of time -~ but that is Mnnday
mornlng quarterbacking. Many ARPA staff consider ARPA to have been

the dominant force in 1dent1fy1ng the importance of the 2k-hour satellite
and insuring that resources were applied to it rapidly.

"ARPA's role in satellite detection and tracking involved stitching
together an elementary net from partial Service capabilities, preventing
the competitors from developing duplicate coverages, integrating the
findings from all sources and insuring prover distribution to all users,.
supporting development of the technically best appruach to a long-teim .
national system and cutting off those that had no long-term future. '
The Agency did an excellent.job with this technical task, as well as
with the policy issues inherent in the subject matter, i.e., dealing
with a function and a system that had "civilian scientific,” military
and intelligence components. '

Launch Vehicles

. ARPA made a number of very important decisions relaling to the ex-
pensive question of launch vehicles for the satellite rayloads. It
quickly realized that the proliferation of basic bocsters and competing
designs for the second, third and sometimes fourth stages that they re-
quired was becoming a significant drain on both money and manpower.

ARPA therefore poured great effort intc devising a basic family of
vehicles and vehicle combinations designed to meet the majority of-
plausible payload missions. Among others, Admiral Clark and. General
Betts (who was then in the Ofrice of the Special Assistant for Guided-
Missiles) recall this as one of ARPA's most significant achievements.

- It made for good economics, and because the family would underge more
flight testing for a given cost, vehicle reliability would be increased.
This sort of thinking was exnlained succinctly by Roy Jchnsor. to General
Schriever in a letter npoting that ARPA might administer work on an upper
stage for the Atlas booster differently than it was handling the rest of
the Sentry. projects [38] . ‘

ARPA has initiated work on an advanced upper
stage for ATLAS, intended both fur later ree
connalssance payloads and for other ARPA programs,

- This development will not be managed as part of
the SENTRY program but will be closely cocrdinated = . :
with it to insure compatibility with SENTRY re- ' -
quirements. It is my opinion that the economy of ’
developing this stage for multiple uses outweighs
tae simplicity of management that would result if
each system were allowed to develop its own complete -
inventorv of components. v e
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ARPA selected the Agena and Centaur upper stages, in particular,
as being the most desirsble for mating with Thor and Atlas boosters,
and put its money behind them. Centaur was also foreseen in combination
with future superthrust boosters. The Centaur selection was especially
controversial because it was based on an as yet untried liquid hydrogen
technology, but ARPA*s Jjudgmen: was later vindicated by the vehicle's
superior performance.* One of ARPA's objectives in moving ahead with
Centaur was to give launch pad technicians experience with that tech-
nology.[39] The Atlas-Centaur would have the capability to put satellites
into 2h-hour orbit and 1lift heavier payloads into other orbit patterns.
Centaur was to be the first restartable engine in space and was designed
to supply a specific impulse 35 per cent greater than that in conventional
rockets. It represented the praccical optimization of the weight-lifting
. potential of ICBM's. York reluctantly transferred Centaur to NASA in
1959. Recognizing 1ts importance 4o DOD, he insisted on assurances that
NASA would puvsue the program avidly. -

ARPA also decided in its early weeks that a super-thrust booster
(1.0-1.5 million pounds) was mandatory for the space needs of the future.
Its role in ch0081ng and supportirg a candidate is discussed in more
detail below. .

While not a part of ARPA's recommended vehicle family, the Agency
commenced support in its earliest days of a very "advanced" propulsion
concept code-name Project ORION. In essence, it was proposed to send
large payloads (1000.tons) through space by means of a nuclear-bomb ' -
propelled rocket. Low-yield ruclear devices would be triggered at scheduled
intervals and the energy from the explosions was to propel the rockes. It
was estimated that about 500 explosions would be needed to accelerate
the vehicle to orbital velocity.[40] ARPA has, of course, been criticized
for support of such a bizarre idea and the incident deserves some ex-
planation. The AEC lobbied hard for the space mission, A few weeks
after ARPA was created, the Chairman of the AEC forwarded the ORION idea
to Holaday at DOD, noting that the contractor (General Atomic Division of
General Dynamics) had been authorized access to nuclear data to work on
it.[41l] Before long the Assistant Secretary for Research & Engineering,
the Secretary's Special Assistant for Atomic Erergy; ARPA and Deputy .
Secretary Quarles had agreed to have ARPA support a feasibility study.[U42]
Quarles also sought and obtained Killian's endorsement. ARPA working -
papers suggest that there was substantia.l doubt that the concept would -

*  (entaur became a workhorse booster, which was to bs selied upon
well into the 1970's. ARPA's investment in what was very highe
risk technologzy in the late 1950's has been repaid many times and
Centaur is cited by some as the greatest technological success

story of the Johnson period. L T
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work, but consistent with its charter to look at advanced Ideas it was
prepared to support experimental work with conventional high explcsives.
ARPA supported this work at low levels for several years. It probably
served to pacifyr AEC at a time vhen it was in DOD's interest tc do so

and it probably also prevented AEC or others from making precinitate
moves to spend vast sums on the idea prematurely. ARPA's handling of
this idea, and a number of others, had the advantage of (1) demonstrating
that an idea was being looked at, professionally, and (2) prevention of
unwarranted, expensive systems deve...opment

ARPA's Space Policy Functions

In addition to initiating space nrograms ARPA immediately became
the focal point in DOD for a wide range of space "policy" responsibilities,
including the public affairc, security (classification, review and re-
lease), and the international aspects of the subject. "Qubter space" was
SO new, so ccmplicated in appearance and content, and endowed with suffi-
cient mystique to make most members of the bureaucracy feel uncomfortable
and inadequate in dealing with it. At the same time it was the hottest
issue in town, making great demands on time and resources. Consequently

"ARPA fell heir to a whole host of functicns normaliy carried out by other

orzganizations.

- Public Affairs. Pres:.dent E:.senhower was determined to prevent
Service competition in space, foreclose Service attempts to use space
as a means of augmenting their budgets, and to make space as "peacef
a place as possible. As noted, his scientific satellite assignments %o
ARPA were conditioned on the premise that only ARPA would supply the
funds and that "the identity of these projects as ARPA projects be mai~
tined throughout."[43] The sam: public affairs policy was to apply to
m::.lltary satellite programs a: well. Especislly at the time of satellite
launch, Eisenhower wanted tigat ‘ARPA control. Thus ARPA, willy-nilly,
was drawn into the.public relations business. Before long, ARPA 'was
preparlng the rather elaborate Public Information Plans that were needed

. for each launch, in part because it had the only capability in OSD to

deal with the technical aspects of the subject, in part because it was
closest to the sensitive international policy implications that were
involved, and in part because it was the space agency with known c¢lc
in the Secretary's office. These "plans" were first-of-a~kind endeavors
and. required great sensitivity because it was decessary to cope with
both security and policy questions and to be prepared for a variety oi -

‘contingencies, i.e., to explain successes, partial successes and failvres.

Fandled in Godel's office, Rand V. Araskog did a masterful job in per-
fecting this art., Assistant Secretary of Defense for Public Affairs,
Murray Snyder, often complained that ARPA was nmning an independent public
affairs cpefation -~ and indeed it was,*

. % On rae occasmn, Snyder called for a showdovm on'a space publlc afxalr.‘

‘launch policy issue before Secretary Gates. I..P. Gise apd L.W. Huff
were 'summoned by Gates to give the ARFA case. "Snyder lost. ARPA had
4 handled the issue exactly in accordance with Secretarial instructlons.
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Security Affairs. The security of space activities presented another
majcr problem. How secret was secret?’ How much did we want the Soviets
to gnow avout the technical aspects of successes or fiilures? In the
rapid exchange world of science and technology, what trily was classified?
And how was one to deal with the accepted preswuption that the greater
the exchange of scientific information, the greater the likelihcod of
trogress? lobody in normal securiiy review chamnels in CSTD had a grasps
of the highly technical subject matter involved. Consequehtly ARPA
was inundated with every speech, article, paper or piece of testimony
taat dealt with or even rmentioned outer space or tallistiis missile
defense. Furtherrore, ARPA had a quicker amd clearer grasy 2f the
pelitical and policy consideraticns that were involved in space and could
bring thdt knowledge to bear. The working relationship between ARPA and
08D Security Review was good, but the burden on ARFA's small staff was
quite severe., The Policy and Planning Division handled the procedure,
requiring technical staff to review the scientifiz content and handling
the policy aspects itself. Fart of the jcb was to tone down strident
Service claims, in accordance with the wishes of the President and the
Secretary. As flamboyant as Roy Johnson himself could scund, he appeared
ccnservative next to Service scenarics of the stace wars of the fature,

Ll

Foreisn Aff2irs. The severe crisis of celf-doubt which attended the
Sputnik event wes noted earlier. Space achievement btecame synonymous
with a nation's power and prestige. I¢{ was a period when USIA took
public cpinicen polls glotally to see whether we were lixed and respected,
and worried abcut the results. Space was a comxon topic at National
Security Ccwneil (WSC) and Cperations Coordinating Board (CCB)* meetings.
As a rule, ARFA "starfed" or prepared the Secretary and Deputy Secretary
for agenda items dealing with space in both forums, working witn ISA.
ISA looked to ARFA to handle these issues and the system worked well.
ARPA and the JCS provided the DOD representation at’ the CCB Working Group
on Outer Space which struggled for months to draft the first U.S. Policy
on Outer Space for the National Security Council. These ekercises con-
tained a large quota of silliness =« ‘remendous arguments, for instance,
over whether to state that the United States would seek 'to be the leader
in space. BOB, for instance, was always an opponent 'of seeking leader-
'ship, because it cost money.  Nonetheless they served to cle-if; where
the zreatest areas of dispute among government agencics luy eni to tone
“down the gore-extreme views of all the parties. Providing this service for

* The now-detunct OCB was .composed of the Under-Secretaries or equivalents
of Departments and agenciles represented.nt the NS5C arnd . key offices in
the Executive Cffice of the President. Its purpose was to insure that
‘the responsible departments in fact executed the decisions reached by
the IGC. The Board was supported by a small staff,
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TOD required countless heurs of effort in developing 'and ccordinating

a DCD view on major poli~y issues -- soliciting comments from the

Services, JCS, ISA, and elsewhere, resolving disputes,directing meetings

internally and attending them externally, and numerous direct contacts

with State, BCB, NASA, Treasury, the Science Adviser's office, ete.

Long after it was clear that "technical"' expertise was not crucial to

these endeavors and long after the decision to transfer space projects

out of ARPA, the Agency was retained in this space policy role. It

rerformed the role well, waiking the fire lines between national security,

international, and science and technology policy with considersble skill,
cticning in that no-man's land tetween hard line military demands

and the basic White House-State Department urge to define space as

peacefll and to that end keep the military involvement in it absolutely

b I ¢

Ht

"minimal,

Specific issues often could generate a great deal of heat.. For in-
stance, there was State Department concern about the use of Ehesus monkeys
in space bio-capsules, given the sacred status of these animals in India.
Scientists were alarmed that the Air Force's Projeet West Ford, which '
involved orbiting a belt of small metal dipoles or "needles,” would be
deleterious to the space enviror..ent. The list could te lengthened, but
the point is that there was remarkably little precedent to go on, the
questiqns were sensitive and the need for resolution usually urgent.

Psvcholczical Coerations. Psy Ops or Psy War became a well-developed
art as the Cold war prcgressed. Outer space added a new dixzension. Count-
less suggesticns were made zbout how best to show-up the Pussians or
recover scme of cur lost prestige. The CCB coordinated these activities
and ARPA, representing DOD, was a principal. Some of it looks positively
absurd in retrospect. For instance, a quasi-crackpot letter to McElroy
in Jwe 1958 frem a citizen in the Bronx proposed that the U.S. secretly
install a space vehig¢le launch pad in the U.,XK. so that the British cowld
launch a satellite, thereby surprising the Russians and gaining a Free
World prorazanda victory. The author received a reply from OSD (Office
of Iublic Services), saying that the idea had merit and had been for-

~warded to ARPA. ARPA sent the letter to the OCB for consideration.

Azazingly, a serious reply ccze back from the OCB staff:[46] '

© As you know, the suggestion for assistance to
the U,K. in launching a satellite i3 included in.
the current policy paper on outer space now under
digcussion. I think the sugzestion {the crackpot
letter] coull be worked into any Defense proposals
which might be made after the policy paper is
approved, ‘ L

This episode convays some of the flavor of “he times. Serious men were -
serious about what in retrocpect can only be regarded as nonsense,
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ARPA's major entry in the Psy War sweepstakés was Project SCORE.
Conceived by Godel and warmly embraced by Johnson, on purely psychological
operations grounds, SCCRE had a positive though short-lived impact.

SCORE was a scheme to place a stripped down Atlas booster weighing
9,000 1lbs. and a 100 1b. communications payload in an elliptical orbit
for a period of about 30 days. The payload was basically a system for
troadcasting tape recorded messages. Certain technical objectives con-
sistent with the Atlas development program were alleged, but the main
appeal was in the notion that the U,S. could succeed in putting a "heavy "
satellite" in'orbit .in 1958, thus countering Soviet propaganda victories
tased on the Sputnik events and serving as a morale-builder at home.

t was defined as a "high risk” projezt because the hardware involved
was stili in the prototype development stage.

Quarles cbtained Xillian's agreement and officially sought Eisenhower's

apnroval in August 1958.[47] The President approved it, but under very

ringent instructions. There was to be no pre-launch Jiscussion of the.
prOJeﬂt' if there were any leaks, the wnole pruject would be cancelled;* |
if it failed during or after launch, it would be explained as an ordinary
Atlas missile test launch; and, whatever the outcome, it was to be an
ARPA shot, not a Service shot.[L8] The White House was adamant about
haviag no pre-launch publicity because the Fresident simply would not
tolerate another space failure. T:e ‘project vsas carried out on a highly
classified need-to-kxnow tasis. ;ndeed it wzs determined that only 88
people did know about it and Roy Johnson sausequently gave each a certifi-
cate of membership in Club 88.

As was cusiomary, ARPA nrepared press releases for both a "success- -
fa1" and an "unsuccessful" launch., To make the latter cover story
legitimate, it was necessary to call the launch an Air Force nmissile test.
Since everyone knew ARPA was not in the missile business, that was the"

. only logical way to do it. General Goodpasuer, the PreSideat s aide; was

,,,,,

association with space ,hots. The issue was brought to the President for
resolution. In a meeting with Goodpaster and Godel, the President

readily approved the Air Force cover story for the unsuccesstul launch .con-

tingency.[&9] Then he asked if the paylcad was CW or voice und what
essage was in it, Told that a voice message from army Secretary Brucke
was to be broadcast, the President said that he would like to put somes

* Cne ARPA staffer velievea that at one time everyone in 20D was told'
that SCORE had been cancelled, then a few key people were instructed to
~cgntinue working on it in strictest confidence.
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recorded a Christmas message on tape which was hand-carried to Cape
Canaveral. By then the payload was locied and the missile set for
launch. Dehate over whelher to re-open it was intense because the
project manager felt that if ne went back out or the pad, the project's
cover would be desiroyed, which in turn would mean cancellation. The
only other ontion was to try erasing thae Brucker message after the pay-
load was in orbit ard transmitting the Eisenhower message to the tape
recorder. Godel selected the latter option, backed by Johnson, and it
worked, As SCORE tcok off there was some momentary belief that it was
going off course and it was actually within one second of being destroyed
by the range safety officer. 'Orbit was achieved, the eras**e/transmission
accomplished, and the President's message was heard around the world on:
Decermber 18, 1958

Technically, 1t was all a stunt, The weight in orbit was mostly the
booster carcass, nct usable payload. It was said that this weight
matched or exceeded the weight of the large Sputniks, but nobody could
te certain. There was some favorable publicity -- Life Magazine was
pera’tted an exclusive story which appeared January 5, 1559 =-- but the
event was quickly forgotten. The press and some Congressmen, notably
Rep. Moss, were highly critical of the pre-launch secrecy policy and
ARPA had to take the flakx for adhering to the President's policy.
Johnson, for instance, had to deny publicly that instructions had been
issued to cancel the project if it had become public knowledge prior
to launch. Scientists generally scoffed at SCORE. Internally, York
thought it was a bum 1dea toth technically ard on public relations
zrounds:[50]

You see I didn't like SCORE, ever. And that
created problems between me and'Roy Johnson because
it wus a favorite of his and a favorite of Godel's.
And from their point of view I was Jjust the naive
scientist who didn't understand the reality of
public relations. From any point of view it was

 hollow. Because they're going to say that it's 'the
biggest satellite and somebody, somewhere 1s going
to say 'lNuts, it justisn't. ‘It's a ¥ig empty shell
+h a 100 1b. [payload.]' -

The engineéis vho put the bird in the air undoubtedly got a éhot in the .
arm and ARPA, as in the ARGUS experiment, once again demonstrated its
ability to organize and direct a special project.

NASA and the Battle for Space Primacz

At exactly the same timé that ARPA was attemp*ing to organize itself
de novo; bring some order to the stumbling scientific satellite program;
define, clarify and direct an imsediate military research program in the

. space and BMD areas; plan a longer term program for the future; and cope
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with the immense problems of integrating "outer space" into the daily
business of gcvernment, it was plunged directly into the highly charged
political battle over the creation of INASA,

The President's desires to make space a "peaceful place" were well
known. The White House science policy apparatus strongly supported that
view and tended to equate "peaceful" space research by civilian scientists.
The State Cepartment {elt it very desirsble, from a foreign policy per-
spective, to play the same tune. It wantz2d the U.S. to comoete with the
Soviets, but subtly, and to aveil all public suggestion that the com-
petition was military in purpose. Many others defined the problem in
strictly military threat terms and dismissed the White Houss-State position
as vertal posturing at best and more likely a cover-up for Eisenhower's
inadequate defense spending. The aerospace trade press was merciless in
its attacks throughout 1958-1959.

As.the Administration's NASA bill ecirculated on the Hill, debate
forussed on two topics of relevance to the ARPA story. The first con-
cerned definition of civilian and military projects. DOD witnesses
noted that there was a large gray area of projects of interest to both
agencies, but as time progressed it was felt that these would be sorted
out and that for some of them, joint efforts would be undertaken. The
second related to a proviso in the Bill's pruposed statemeni of pollcy
seﬂtlon-

The Congress further declares that such
activities showld be directed by a civilian agency
exercising control over aeronautical and space
research sponsored by the United States, except
insofar as such activities may be peculiar to or
primarily associated with weapons systems ov military
operations, in which case the agency may act in
cooperation with, or on behalf of, the Devartment
of Defense. (Underline added. )

The underlined clause was subject to varying interpretation the most
controversizl being that Defense would be subject de facto to NASA veto
because it would have to persuade YASA to cooperate or actually undertake
work for DOD.

Quarles endorsed the bill and tried to remain faithful to the Adminis-
tratipdb proposal, while holding out' the prospect of some involvement:[51] .-

[W]e believe that there will always be
advanced research projects in this particular
space area, as well .as perhaps in other areas.

' There will be projects appropriate for
- military control and conduct, and these projects , .
we would expect to continué to be carried on in : -
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tr : Advanced Research Projects Agency.

Just where the line will be drawn, and
he r the collaboration between Defense and the
newv NASA will be worked out, I think is the
key question before us at thls time.

About the strongest statement Quarles made was to say that the mllltary
should not be excluded from space.

York, speaking as the ARPA Chief Scientist, was somewhat more forth-
coming. He hopad that the law would be interpreted so as to permit ARPA
to do scme space research and development and not be restricted to specific
hardware systems. He made the case that on many occasions scientific
developments occurred that had no' conceivable military use at first blush,
but proved later to have very important national security implications.
York's -conception of ARPA definitely presupposed considerable llcense to
work in space, or anywhere else (52] -

.o« [I]t is vital for us in maintaining our .

leadership in the technological area to look as -
far into the future as we can and grasp at every
new idea to see if it has szgnlflcance in the

military sense.

‘The primary purpose of the Advanced Research
Projects Agency is to talie this long look ahead for
the Department of Defense on an integrated three
service basis and provide a source of new weapons
technology from which the weapons systems requirements
of the military services can be satisfied. The areas
where it is most important to apply this service of
ARPA at the moment are that of space technology and.
in certain aspects of the antiballlstlc m1551le field.

York also made it clear that ARPA was proposing and urging a manned space
program because it was reasonable to anticipate a future milltary require=~
ment for a man in space.[53] Although he demurred from entering the dis-.
pute over how, legally, to interpret the language in the NASA bill, '
Senator Lyndon Johnson extracted from York the view that no single agency

' should contrnl the entire. space program and that, if such an agency were
civilian, it would impede military development.[54] However, York ,
assumed that ARPA and NASA would cooperate in the future as DOD and NASA
had in the past. - L 4 -

. All the prancing and pussy-footing around this issue ceased when
Roy Johnson took the stund. He blew the lid off with a strongly stated
defense of the military role in space and a direct P*ontal attack on the.
white House position (55] : .




.on to do 1t:{56]

Richard J. Barber Associates, Inc.

IIT-27

I believe a civilian astronautics agency
should be created with its own funds for use in
pursuing its programs. However, military programs
already demand the use of outer space for many uses
for the protection of our country.

The legislation setting up a civilian groun should -
not be so wordad that it may be construed to mean that
the military uses of space are to be limited by a civilian
agency. This could be dlsastrous. It behooves the wricers
of this legislation to state positively this freedom clearly
and without equivocation. -

For example,. if the DCD decides it to be militarily
desirable to program for putting man into space, it should
not have to Justify this activity to this civilian agency.

It was a complete contradiction of Administration policy: asserting an
immediate military requirement for using outer space, assailing the notion
of a dominant civilian space agency, and demanding that DOD have the right
to determine its own space needs and conduct its own programs, independently.
The man-in-space example was probably the most inflammable one he could

have selected and Johnson made it abundently clear that he had already
decided that thz miljtary needed manned space missions. The "writers" of

~ the biil whom he lectured in absentia were, in =ssence, Killian and

Eisenhower.

In order to rectify the offending language in the bill, Johnson pro-

' posed deleting "peculiar to or prima.ily associated with weapons systems

or military operations" in favor of "in support of or presumed to lead to
the use for national defense of weapons systems,”" and substituting for
NASA "may" act, the phrase the NASA "is authorized to act in cooperation
with or on hehalf of the Department of Defensz; if so requested by the
Department of Defense.” Tre word changes were a mini-declaration of inde-
pendence., Johnson felt that DOl should not be restricted by law from'
purst ing prograws critical to the national security, although legally -
mandated coordination of mllitary and civilian programs made sense to him.

The‘case he made was simple. Progress’ in ‘science and technology was
cascadire, taking both the Soviet Union und ourselves into an unknown
future i;aught with all manner of weapon: system implications., The mili-
tary had to get there and get there first. Civilians could not be counted

My concern ... is that a military problem is
a fast-moving one, and whether civilian-oriented
people would be alert to the weapons spectrum
possibilities, to the kind of thing that Russia -
might throw at us ‘on a surprise basis. That would =
be my concern, I think military—trained people are
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most likely to be exploring the science technology

'in the terms of weapons, and probably be ahead of

the Russians if we continue along the lines we are row
going. I would be concerned if a civilian agency,
without military background, were to have such a
capacity.

The requirements for military investigation ard use of space could be

quite different, in content 'and in time frame, than these of the scientists.
To Johnson space for peace was "space for fun," and hence an incomplete
recognition of the threat posed by the potential use of _space by a.n enemy

_ or self-denial on our part:[57]

I think it ha: to be set up with a military
connotation, with a full understanding on the part:
of the pubiic that this is a threat. This isn't
something we can sweep under the rug by just saying
that it is civilian and ... by saying it is civilian,
we cin then decide 17 not a threat. I think we have
to realistically face up to a new threat that has
been presented to us.

Accordingly the miliiary had to be free to explore all areas of research,

even if they could not specify the ultimste military benefit. If the
military is supposed to look 5, 10 or 20 years ahead and endeavor to
foreclose technological surprise of a military nature, then it must be
free to pursue knowledge without artificial bmmdar:.es.

Joh.nson s opening shot 'took place in the House. Lyndon Johnson

explored the issue with him in greater detail in the Senate. | testimony
the Senator developea the fascinating fact -that the Director of [ARPA anu
his Chief Scientist had not seen the draft NASA bill until 24 hdurs be-
fore its submission to the Congress and thus had been effectively pre-
.- cluded from commenting on it. "I still do not quite understand," said

the Senator, "how it happened or why it nappened that one holding your i
responsible place ir the Government was not consulted about thig particular
legislation."[ 58] Roy Johnson wondered too, and stated fiatly that he
.did not endorse the bill as written. It needed changes and he Had proposed
corrective language which was then under consideration in the A

interpretation of ‘the bill's language and intent. Johnson's fe

fed in part by observing the heavy inroads he felt that the nasgent NASA,
 supported by the Killian group and BOB, were making on military |interests
while negotiating the division of space projects and responsibilities
between NASA and ARPA, prusuant to the President's instructions. The
immediate decision to hold important disputed areas in the category of
"joint projects" pending passage of the bill also supported his [suspicions. . -
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Senator Johnson and his Democratic colleagues, and key Republicans such

as Senators Saltonstall and Bridges, fell in line with Johnson's testimony
gud roundly criticized the Administration.[59] The Adrinistration's
silent end run around Johnson had added a corspiratorial touch to the
whole affair that enhanced the apparent validity of his point of view.

Killian relates that he accepted the idea to elevate NACA to NASA,
as suggested to him, independently, by General James McCormick and Dr.
James Fisk. He was aware of the keen desires of ARPA, the Air Force
and the AEC to get the space mission, but found that PSAC, BOB and
Rockefeller's Advisory Committee on Government Operations supported the
NASA idea. He, Percival Brundage (BOB) and Rockefeller formally re-
commended NASA o Eisenhower and the President directed BOB to draw up
a bill. Killian concedes that the bill was rushed and that debate on:
it deliberately was not sought by the Administration. McElroy, Johnson
and the Air Force all reacted nega tively to the language that pertained
to DOD.[62]

After muca pulling and hauling, the Space Act was modificd to accom-
mndate Johnson's point unambiguously. According to Killian, York tried
to adjulicate among the conflicting DOD and White House views. He believed, -
and argued, that essential military missions should remain in DOD. ' "de
[York] was very explicit and lucid in stating these p051t10ns, a.nd SO was

Quarles." [61l] Section luz(b) reads:

[Alctivities peculiar to or primarily associated .
with the deéevelopment of weapons svstems, military '
operations, or the defense of the United States ( in-
cluding the research and development necessary to make '
effective provision for the defense of the United Stat es)
shall be the responsibl..:.ty of, and shall Ye dlrected
by, the Department of Defense.... .

The new ARFA Director had won a smashing personal victory. Depending on
your point of view, his performance was couragecus or foolish, perhaps
some of'each. Senator Johnson congratulated him on his independem.e, and
ae respondad:[€2] - '

I understand that even though we are employed within

the Government that when we testify before this committee,.

that we are suppesed to tell what we really think and of

course I do not know vhether I will have a job when I -
lea.ve here today, but I am sa.ying what I think.

He was not fired, but the victory was costly in many respects. Johnsbn
- had incurred the wrath of the White House. 'He had broken with the Admin-
‘istration and embarrassed it. He had aiso compromised the Secretary and




Richard J. Ba}ber Assaciates, Inc.

III-30

Deputy Secretarv to some extent (though McElroy putlicly backed Johnson's
position). Some of the flavor of the strain placed on the McElroy/
Quarles relatlonshlp is reflected in an unusually formal memorandum that
Johnson sent 1o the Secretary after the ba.ttle had raged well into the
surier. [63] .

The General Counsel has advised you that the
Director of the Advanced Research Projects Agency is
very enthusiastic about the space legislation which
establishes whst I believe to be a good mechanism for

" instituting and mcnitoring a national space program.
.I understand this will be signed by the President
momentarily. The enabling language permitting the
Department of Defense to work very broadly in the
field of space was very desirable. I believe any
doubts that existed with regard to the Department of
Defense proceed:.ng with the military program out-
-lined in my letters to you of July 2 and July 9 have
been removed.¥*

Relations with the Killian group, especially, deteriorated. Johnson, and
thenceforth ARPA, were decidedly suspect in that quarter. It was a dif-
ficult burden to bear while trying simultaneously to create, justify and

- obtain DOD and Administration support for an as yet unformumlated ARPA

program. Periodic pro-military outbursts by ARPA and IDA personnel

were reported in the trade press and served to reconfirm ARPA's apparent

intransigence.[64] Of greater moment, ARPA was stigmatized as untrust-
worthy in the eyes of the science policy-makers at the White House who,

" theoretically, ought to have been developed as its priority clientele

and source of support. ARPA, as an :Lnstn.tut:.on, never ﬁ:.u.y managed to
uhrow off this unfortunate image.

Withm ARPA, ‘mary staff mem‘bers resented the creation of NASA,.
especially the ARPD/IDA group. Johnson felt compelled to circulate a -
strongly worded two page memorandum to, the staff insisting that the
Space Act and NASA be given every support by ARPA and IDA persomnel.[65] . ~
He also sent a copy to McElroy and Quarles, presumably to reassure théem
tha.t he was "back on the team, "

* The Secretary returned his copy with a handwritten note, dated August 3,
1958:" "Mr. Roy Johnson: I believe these questions have now been ra- .
solved. Am I right?" -

** They returned the memorandum to Johnson with th«: following note.t:.ons
Quarles =-- "Agree;" McFlroy -~ "Good!" Illustrating continuing strains
between NASA and ARPA, aowever, the memorandum was recirculated among
the ARPA staff as a "reminder" on a.t loast one later occasion.
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ARPA's Long-Term Space Program Conéépt:

Aside from the immediate satellite: proaects and thelr requirements
for adequate propulsion and track¢ng suppori, ARPA moved to develop a
forward look at outer space. The core features of the ARPA vision of
the future were man-in-space, the super thrust booster, space platforms,
and the maneuverable, recoverable space vehicle (code named MRS-V).
Obviously, these concepts are central elements of thie NASA program up
to the present day. They appear in the earliest ARPA documents and were
rapidly developed into a proposcd ARPA program by York, the IDA staff and
the cadre of offlcers assigned to ARPA.

g Man-in-Space (MIS). .The.prospect of putting a man in space was at
the forefront of ARPA thinking from the minute it began. The earliest
draft of an ARPA budget that we could locate (prerared by York on March k4,
1958) listed an animal flight and recovery program and $5-20 million to
begin unspecified preparations for manned space flight. A formal program -
submission *o the Secretary two weeks later 'added a specific Army pro-
posal then' called the Man Very High Program.[66] Inteliigence estimates
at the time anticipated a Soviet manned launch by 1960 (Gagarin's 1 hour
‘and 48 miaute single orbit rlight occurred in april 1961).  The Services
and their contractors each had manned space proposals to offer and the
contractors concocted some of their own. .Roy Johnson noted that the Agency
seriously reviewed 12-15 manned space proposals in the course of preparing

‘the FY 1959 budget estimate alone. ARPA's role as the decision-maker was
confirmed by Quarles in responding to an Army attempt to get direct
Secretarial approval for an MIS scheme in August 1958:[67] ‘

Per conversation with Mr. Roy Jchnson: ARPA
will be the Defense Agency for such projects, for
nundertaking them, for rejecting them, or for re-
ferring them to the Natlonal Space Council foi dise

- position.

. The Navy, assisted by Convair,’Goodyear, Martin, Boeing, and
Marquardt, promoted two man-in-space préjects code-named MER and FLY-UP.
The Navy coyly noted that the Bureau of Aeronautics had undertaken these.
projects "as a contribution to an vaknown national space agency and now
with the formation of ARPA svggested that they might properly be taken
under its auspices for future development,"(68] MER involved boosting’

a man . into orbit with a large rocket in ‘a collapsible. pneumntic glider
vhich would be inflated in oabit and flown down to a water landing. It
was rejected because the booster requirement was excessive and a special
materials develcoment program was needed both for the glider fabric and
 the wing leading edge. FLY-UP proposed usin- 3 liquia air cycle engine
as a booster.* It bad no appeal to ARPA.,

* Navy Jater -attempted a qulte differert FLY-UP Satnllite praject in-

volving use of a FiD aircraft to launch a rocket containing a small 2

1b. satellite.

e g
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The Army was keen on Project ADAM, a scheme to boost a man in a
recoverable capsule via a Redstone on a ballistic trajectory to a height
of 150.miles ind a downrange distance of 150 miles. It was argued that
the U,S. would have a space "first;" valuable bio-medical data would
result, e.g., man would be subJected to a ten minute period of weight-
lessness; and that ADAM would lead to development of a special trans-
port -apability for sabotage, suerrilla, unconventional warfare, and
messenger-type missions; missions which appeared rather far-fetched
on cost-effectiveness grounds, to say the least.[69] Allan Dulles,
then Director of CIA, also was interested in this technigue and
agreed to support any DOD effort to get Presidential approval for the
project. ARPA rejected the idea because the "space first" achieve-
ment was moot (the Soviets had already recovered a dog from a vertical
rocket firing at twice the altitude of ADAM and were displaying the
recovery capsule at the Brussels Trade Fair; with that experience plus
higher performance rockets, it was felt they could recover a man
handily); bio-medical information was anticipated from the X-15 pro-
grzm and DISCOVERER; and ARPA was unconvinced about the alleged
"transpor*"'requlrement of interest to the Army and Dulles.

The Air Force approach made the most sense to ARPA., In one of
his very first memorands, Johnson affirmed that the Air Force had '
recognized long term development responsibility for manned space flight
capability with the primary objective of accomplished satellite flight
as soon as technology permits.'[70] As noted, the DISCOVERER program
included some bio-medical capsule recovery experiments, and in May
1958 Air Force prcposed its "Man in Space Soonest" project. In essence,
Air Force would Send up a man on an ICBM booster fitted with a suitable
upper stage, observe his capacity to function in space, and recover him
in a ballistic reentry iritiated by retro-rockets. A beacon .and other
devices would be used to locate him and a parachute would be used to
slow down the capsule to a safe landinr speed.. ARPA eventually adopted
a plan based on this concept, envisicning a progression from small ,
recoverable capsules through medium-sized packsages, to man-carrying
vehicles.[71] The ARPA work was directed by S. M. Batdorf of the IDA
staff, who chaired a specific Man-in-Space Panel. Prior to NASA's
creation, Batdorf's Panel included a NACA member,

. Johnson and York identified man-in-space as a matter of great
interest in their first appearance oefore the House DOD Appropriations
‘Subcormittee. It was listed first in the budget under the category of
"Military Developments for and Applications of Space Technology," al-
though both men acknowledged that the pending NASA legislation placed it
in a gray area and that some people. felt it should be a civilian program.
‘York was very positive about man in spate and ARPA's authority over it
in DOD. He was vague about iis placement as between ARPA and the as yet
uncreated NASA., York testified that MIS it Johnson's criterion for an
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ARPA project perfectly, i.e., the whole subject was in a prz-military
requirements status:[72]

And the reason that we cannct see these re-
quirements, or spell them sut in detail, I think
is not because they 4= not exist, but just because .
we are not smart enough, and neither is anyone else,
to see what they are. So we are proposing and urging
a2 man in space program on the grounds that we think
it is reasonable to believe there will be a military
requirement scmetime for man in space, even though we
cannot spell it out, and it is better to undertake
tnese things, to have a deliberate program now than
it is to have a crash program later when the require-
.ment can in detail be spelled out. We have been
caught before on this matter of Uaitlng too long
before we got going on it.

York surmised that probably the ultimate justification for sending men

into space would be cost effectiveness, i.e., a point would be reached

at which it would be cheaper to send a man up to repair orbiting ' o -

satellites than to launch new ones. As for lunar and planetary ex-
ploration, he believed that machines would never be an adequate ‘sub-
stitute for man., Thus he supported an aggressive and d.llberate MIS .
program, but not a crash program.

Toward the end of 1358 York prepared a ten year space forecast,
endorsed by Johnson and Clark, for Congressman John W. McCormick, then
Chairman of the Select Commlttee on Astronautics and Space Exploratmon.

He predicted the safe orbit and return of 2 manned capsule within a few
years (the first .U.S. suborbital flight took place in May 1961); a

space vehicle capable of maneuvering in space, rendezvousing with other
satellites, and maneuvering in the |atmosphere by 1968 (the first manned
orbital maneuvers and rendezvous cdmmenced in the Gemini program in

1965); and a manned lunar landing in 1968 (A.mstrong stepped on the . .
moon July 16, 1969). - The only capahility not yet achieved is the - I
maneuverable landing., York said that: "The space-pilot, on return, '
will be able to lana at an airstrip on the earth more or less of his

own choosing. Man will be performing numerous essential tasks in
connection with the various missions and upplications given below,”
including reconnaissance communications, r.issile 2arly warning, weather

_ observation, naviga.ta.on, environmental studies, etc.[73] 4 -

Johrson accepted this rationall and became a.n unyielding adwnocate
of a military manned space flight program. The Cesaro-Youngquist paper
also contained en especially emotiopal plea for a strong military space
program, with man at the heart of it. Johnson was soon arguing the
case with McElroy and Quarles for ed strategie orbital delivery
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systems and manned surveillance systems, and suggesting the possibility
even of future moon hases: [71+]

The Department of Defense must have the

capability to freely exploit the military use of

' space and the attendant research and development -
associated with vital potential military systems.,
The United States must develop a capability to deny
use of space to potential enemies in the event of
war. The United States camnot afford to heve USSR
exploit the technical and military aspects of space
operations without doing likewise., Man will be an
important element in the development of space based
. operations. The man-in-space program is a building
block on which the future progress of many of these
programs must rest.

A sﬁecial effort was made to convince Killian that a legitimate
military man in space requirement. existed. Discussions were held with
him and '~ special paper submitted with this cover note:[75] :

ll‘ vy

We have considered this problem very carefully,
and feel that the arguments propounded herein are
valid., A decision to authorize the Defense Depart-
ment to proceed with work leading to these necessary
devclopments will, we believe, be in the best interest
of econcmy and national security. :

The ARPA paper sent +to Killian with this note asserted that a manned

capability was needed for virtually every conceivable purpose from
reconnaissance and navigation to "counteroffensive bombardment of both
‘strategic and tactical iargets." Humans were determined to be infinitely
~superior to machines in detecting, analyzing and observing the enemy and

his activities., Manned 'operations would prove to be more economical

and would wermit satellite repair and maintenance., Men dbased on plat-

forms coulu launch satellites from those platforms to extremely high oo
altitudes without having to accommodate atmospheric traits or elszborate

ground launch facilities. Interception of enemy satellitas would be
facilitoted., The Soviets were geing to do all these things and so should

we., In addition 'to this litany of alleged "strategic" cor:-iderations

a much more practical set of points was made, revolving ~round DOD's

massive investment in rocket precduction facilities; ground facilities .o
(ranges, launching, tracking and telemetry, world wide commmications, :
recovery ship and aircraft, ete.); and the manpower, organizational

and management capabilities of the military departments.

. Unstated in the paper to Killian, but very mich in the forefront of .
ARPA thinking, was the question of competence and sense of urgency. Exper-
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ience with NACA-tyTe arrangements had created the stereotyre of a bunch
of well-meaning but short- 51ghted applied scientists interested in hobby
herses, but withcut sufficient technmical breadth, iragzination, aware-
ness of practical {military) applications, and above all drive to ever
finish the job. This stereotype deeply troubled Jchnson and his col~
leagues. '

The appeal to ¥Xillian was, in Johnscn's terms, a failure, The
white House was zabsolutely commitied to a peaceful uses of outer space
theme, The Presidant had released the PSAC repor+ "Introduction to |
Cuter Space," wiih a strong personal endorsement on March 26, 1558.

This "space rrimer"” downplayed the military value of space and spoke of
it almost entirel,, in terms of advancing our knowledzs of ccientific
phenomena, the sclar system snd, the universe, eventuazlly lezlding to:
helpful paycf“s in fields such as weather forecasting and cormurications.
DCD could accept this raticnalization, provided it did not stand in the
way of military R&D. The President's "Special Message to the Congress.
Relat'ive to Space Science and Exploration” om April 2, 1838 -~ the day
- after Johnson arrived in ARPA on a full time basis -- made it clear,
"zowever, that the President was in earnest. He incisted that a civilian
agency have the dominant role in srace, Roy Johncon was just as adamant
that McElroy had set up ARPA precisely because of the various rilitary
izmplications suggested by the Russian presence there, tut he was power-
less to reverse the decision, The "Introduction to Outer Space” also
said that "It would not te in the national interest to exploit space
science at the cost of weakening our efforts in other scientific en-
deavor-."[76] In the Tentagon this was read as "tusiness as usual"
and was taken to mean that the civilian science cadre was naive and
insensitive to national security considerations., Johnson articulated
this view in a blistering indictment of the sc1entists:.[77]

I sug; est that the Congre.,s st ould‘ not Llindly -
accept all of the advice from eminent sc¢ientists.
Many of these competent men of science are not com-
petent to advice our country in matters of national
security, policymaking, or general management., As
an exarmple, I believe we lag in the missile and .space
fields because of bad advice givex. over the past
-dozen yea.rs.

As Killian and Kiotiskowslq,' tried to sit on the total space r'«bgram
bu..._bet the military became firmly convinced that the civiliars were -
nassively resistent to the needs of the tiwmes, "A tremendous hostility,
unrelieved by contact, thus built up. Johnson let his bitterness spill
over in testimony be‘ora the House Ccrmittee on Science and Astronautics
..evera.l months after he had retwrned to private life: [78]
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I believe there is one fairly sinister development
wiich you could help, perhaps, to overcoxe, There
is a widespread, almost emotional movement to declare
space, like Antartica, a peaceful place, .:I.s is as
hopeless of being effective as declariag the ground,
the air or the water exclusively peaceful.... This
i322 that there is ro purposeé for a man in sgace,
that s enunciated, I think, as a part of the
Presidont's primer that there is no reason to have

a man 1n space, I have dlsag*eed with that statement,
violently disagreed with that st tatament, Yst that
statement is constantly Yeing made, There again,
emirent scientists centinue to talk this way, and

I am greatly concerned why they =ust insist on

this. What is wrong wi th a pan in uniform bveing

in space? '

The scientifi\, elite was wllllné to have o man-in-space elfort, but on

the basis of a long-term scientific research program. Moon tases, -
manned orbital weapons systems and GI astro-mechanics were dismissed

as zbsurd. lio mar.ed military mission would te authorized. On the
oth¢ "nand, it was undeniatle that military capabilitiey were needed to
un ay meeningﬁzl program to put a man in space, whatever the time-
table, for everythirg frocm astronauts to the thousar.ds of men needed to
te deployed glotally to get ther ba.ck

o

Johnson, seeing an exclusive IDD program rvled out, lobbied awhile
for a separate DOD program and evertually had to settle for a joint one
with NASA as the senior pariner. The record snows a variety of attempts
by. ARPA to control or dominate the ",joint” program, but MASA could al-

_ ways muster enough support to narrow down ARPA's involvement.[79] ARPA

hoped to share the budget burden 50/50 but could not get the money.
By August 1959, responsibility for DOD support of Project MERCURY had
been assigned to the Air Force. ARPA's ‘exclusion was sealed by a

. Memorandum of Understandirg, "Program for a Manned Orbital Vchicle"

vhich Glennun and Johmsoa signed on January 20, 1959. Tie key clause: T =
"$8,000,000 of FY 1959 funds will be cortrihuted by ARPA in support of .

the program aid will be made available by anpropria.tion'transfer to NASA.

NASA will budget for and rund all f-ub..equent Jears co..va."

Histories of the U.3, man-ines mce program rareJJ mention ARPA,
ruch less consider that it had anything to do with its substance, ARPA -
saw it differently: {z0) . :

The planning for this [man in space] was done
in cooperation with the Air Force, the Qffice of the
Secretary of Defense and the National Aerrnautics and
Space Administration. The NASA, as a matter of fact,
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had not been, as yet, created by law but it wes
anticipated that it would be and that the re-~
sponsibility for this first phase of man-in-space
would probably be either shared with IASA or trans-
ferred to it entirely after the Bill was passed.
NASA was reguested to designate a delegate *c be

a member of the Man-in-Space Panel and participate
in 211 deliberations. By this means, it was hoped
that should a shift in responsibility occur, the
minimm change of direction would occur.

t an early meeting of the National Aeronautlcs
and Spa.ce Council, it was decided that the responsi-
bility for the first phase of man-in-space would be
a split one, with IASA in the senior role. Seventy-
five percent of the available budget for this project.
was given to MASA and twenty-five percent to ARPA.

- In order to simplify the administrative aspects of
"the cooperative effort, Mr. Jchnson and Dr. Glennan
agreed that the ARPA dudget for the first phase would
be transferred to NASA, and that a Joint Working
Cozmittee would be set up to handle the broad planning.
The project was placed under Mr., Fobert Gilruth of
NASA,

'In the program that finally emerged, 'he objectives
remained the same == namely, to davelop a suitable bio-
capsule to place a man in orbit, in this capsule, and
to observe his capacity to live and function there,
and to recover the man and package safely. The develop-
ment plan changed in come respects. Th: most notable
change was a decisica tc do all experiments with a full-
sized capsule, First, dumzrw carsules would be dropped
from helicopters and aircraft to check larding conditions.,
Then capsules would be projected by a rccket at gradually
increasing speeds through gradually inecreasing ranges
always effecting recovery until finelly orbit was
achieved, toge*her with *ecovtry from orbit.

Erme’ hi.,tory of space flight merely notes that "the NACA proposal for
a balli..tic spacecraft for manned orbital flight" was selected by. NASA
as the basis for Pro.ject MERCURY, [ 81] .

It chould be s*ressed that unhappiness sver the loss of Man-in-’
Space did not cause Johnson tooppose or impede NASA. On the contrary,
he wrote Administrator-Designate Glennan a month before NASA began to
,operate, that he was ‘troubled about their joint MIS project because .the
two budgets, collectively (ARPA - $10 million and NA.»A - $3O miuion) were
t00 small: [82]

H‘ i '
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My concern over this »roject is due (1) to 2 firm
conviction, backed by iuntelligence briefings, that
the Soviet's next spectacular effort in space will

be to orbit a human, and (2) that the amount of $40
million for FY 1959 is woefully inadequate to compete
with the Russian program. As you know our best esti-
mates (based on some 12 - 15 plans) were $100 to $150
millicn for an optimum FY 1959 program.

‘I am convinced that the military and psychological
impact on the United States and its Allies of a success-
ful Soviet man-in-space "first" program would be far
reaching and of great consequence.

Because of this deep conviction, I feel that no
time should be lost in launching an aggressive Man-in-
Space program and that we should be prepared if the
situation warrants, to rsquest supplemental appropriations
of the Congress in January to pursue the program with the
utmost urgency.

After Glennan kicked off Project MERCURY on October 7, 1958, his first -
week in office, Johnson proposed that they seck emergency funds from the —=
Secretary of Defense. There were two reasons: (1) Johnson genuinely

wznted a man in space, regardless of who did it, and (2) ke also feli

that Sec. 102(b) of the Space Act gave DOD the rlght to pursue a separate
program, for its purposes. Not = devious man, Johnson clearly had man-
in-space in mind when he had argued for changes in the space bill's
langua:e [83]

I think in writing that varticular sentence I had in

- mind the kind of program that would involve getting
man into space. I think that it is very necessary’
to have complete coordination with all agencies who
are interested in doing this, but I do believe 1t is
very important to allcw the military agencies to
participate and direct' their interest so that in

- the event it becomes necessary militarily to have a

" man up there, we have paved the groundwork, and there -
may be different enviromment necessary for a man for -
that reason than a man who is exploring space just
for fun.

‘The very last clause in the last sentence ir the quotation is important: -
a science-based program, conducted by scilentists on a restricted budget

would not be adequate, -The military point of view was quite separate

and deserved to be supvorted. While NASA took the “capsule recovery"

route, Johnson told Clennan, DOD would follow the boost glide DYNA-SOAR
approach being promoted by the Air Force, Johnson was also gearing up

to initiate the SATURN project which would give DOD the booster capability

. for manned missions. -
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Super Thrust Boosters,* The key to Soviet success with Sputnik was
its giant booster. Needless to say, analysis of booster requirements
was a topic of great interest throughout DOD., As thinking about outer
space crystallized, it became apparent that a super thrust engine might
be needed, especially for manned space missions. ARPA lobbied Tor the
a551gnment and received it on June 23, 1958.[84]

[R]esponsibility for advanced research and
development on new super-thrust rocket engines
{including the currently conceived "million pound
thrust” engine) is assigned to the Director of the
Advanced Research Projects Agency. This assigmment
includes feasibility studies, design and prototype
of the engine, consideration and possible development
of new propellants, and consideration of the inter-
relationship of the engine and the vehicles to be
carried by it.

ARPA was aware of an Air Force ‘research study effort to design a single
chamber one million pound thrust engine but concluded that it was a long
term project. Feeling that a super thrust capability would be needed
mach sooner if the U.S. was to catch up and keep pace with the Soviets,
ARPA began to search for alternatives. This led to conceptualization of
the SATURN project, one of the most controversial in ARPA's history.

_ From the ARPA vantage point, ARPA staff (specifically David A. Young
and Richard Canright of IDA) conceived the notion of clustering 7-9
available IRBM-type engines to yield a 1.5 million 1b. thrust booster, **
With Johnson's approval, Young approach Von Braun and others at ABMA
about the idea. They were lukewarm initially, aprarently for budgetary

‘rather than technical reasons. ' Von Braun countered with the results of an

* . The information in this section is drawn primarily from the testimony

" of Ray W. Johnson before the House Committee on Science and Astro-
nautics, March 30, 1960. Johnson's testimony on that occasion took
the form of -a highly detailed chronology of the.SATURN project based
on his private notes and diary. The reaner thus sees the super thrust
booster issue through ARPA eyes.

%% PRocket histories usually attribute this idea to the Von Braun team .
' which, at the least, definitely was studying the concept of clustering.

Senior ARPA staff from the 1958 period, such as Clark and Lay, cannot
absolutely confirm that the ARPD/IDA staft literally invented the 7-9
rocket cluster notion, but are inclined to think that they did. What-
ever its ancestry, ARPA fought Incessantly for the project.. (Cf.
Wernher von Braun, "The Redstone, Jupiter and Juno," in Eugene M. Emme
(ed.), the History of Rocket Technology (Detroit: Wayne State,. l96h,
119 ff, ' . : _ . '

}
'

ol‘l
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ABMA study for a cluster of four engines, but these engines were still in
the development process. He liked the eight-engine cluster idea because
one engine could fail and the booster would still fumnction. Von Braun
accepted the ARPA proposal and ARPA issued ARPA Order 14-59 to ABMA on
August 15,.1958 to move shead with it. The first draft of ARPA's FY 1950
budget request contained $40 million for Saturn and $14 million for its
guidance system, :

Johnson saw this booster, soon known as the SATURN IB, as essential
to man-in-space, but most of the paper justification was based on an
alleged initial military use for placing a heavy (8-10,000 1b.) communica-
tions satellite package in a stationary, 22,000 mile or 24-hour orbit,
followed by mention of other "‘dentified military requirements for placing
large payloads in orbit at tne earliest possible date,” namely, advanced
reconnaissance systems, satellite control systems, satellite-based BMD
warning and atta~k systems, space platforms, maneuverable, recoverable
space vehicles, and advanced strategic space weapon systems.[85] During
part of the SATURN project's lifetime, ARPA staff recall that it was
seriously affected by the President's "peaceful use of outer space" -
campaign. Incensed at continual DOD discussion of military man-in-space,
they indicate that for a time DOD was forbidden even to mention the phrase
"Man-in-space."[86] The trade press insisted that the Administration had
‘drawn a line at 600 miles, beyond which the military could not go, there-
by defining away military justification for projects like the SATURN:
"From 600 miles out, space belongs to NASA and the Russians."[87] In
any event, the MIS curb meant that the presumed "real" need for SATURN,
putting man in space and on the moon, could not be used. The "24 hour
orbit heavy payload” requirement, while probably generated in good faith
tially, was carried on the books long after it was clear in ARPA .
thdt ‘it really was not valid.[86] There is even some lingering suspicion
that this "requirement" for SATURN was fabricated from the beginning.

During this period -- summer and fall of 1958 -- poth NASA and a
national space program were being established., NASA indicated an interest
in|acquiring SATURN, In the course of a key tudget review meeting in
Noyember -- attended by Killian, Quarles, Glennan, Dryden, York, Gise,
and David Young, but not Johnson -~ all monev for SATURN was deleted

m the budget and the question of perhaps transferring such responsi=
ty to NASA was raised, The transfer idea was opposed by ARPA and,
ac¢ording to Johnson, was not urged by Glennan on' this occasion. No
action was taken. Johnson campaigned hard for restoraticn of funds -
his persistence overcame Quarles, who reinstated the money. ARPA
o urged Schriever to explore the possibility of wedding WS-117L pay-
s . to SATURN, a marriage that never was consummated.

1o
Nonetheless, Johason was oﬁ a downhill ‘ slide with SATURN, ' His case -

appears to have had three parts,. First, a sincere belief that rapid
a.chievement' of manned space flight depended on a large booster, matched
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by a feeling that NASA would take too long to develop one like it. The
latter feeling probably was intensified when NASA decided to develop
the single chamber super thrust booster concept called NOVA, i.e., the
longer term alternative. Second, a decision, perhaps implicitly arrived
at, to consider the SATURN case as a symbol of the civilian vs. military
uses of outer space dispute. It was customary for Johnson to appeal
directly to Section 102(b) of the National Aeronautics and Space Act,
ich authorized a military role in space, in arguing for SATURN:[89]

It is ARPA's position that this program to
develop a 1.5 million pound clustered booster is
authorized by the act since it is required to
fulfill early military requirements. Examples
of such requirements are the large, high altitude
communications satellite and the manned reusable
space vehicle, ‘

He wanted to win a clear cut victory for DOD .on a major disputed project
'in order to make sure that the Sec. 102(b) language had meaning. And third,
a genuine feeling that an immediate super thrust capability was urgently
needed and that the Saturn concept wus the most economical and practical
way to achieve it. ARPA argued that compared to the single chamber engine, .
SATURN was preferable because: (1) it represented a simple extension of
the state of the art, (2) used reliable and ava. .able components, (3)

could be available two or three years anead of the single chamber model,
and (&) utilized existing competence at ABMA.[90] This ergument was
Johnson's best, provided the "urgency" assumption was correct. The com-
parison of SATURN and NOVA had been very carefully done in ARPA. Indeed
the conclusions were shared by Rocketdyne which was wealdng on both
rockets., 'Rocketdyne considered that SATURN would be available sooner

and would initially be cheaper, whereas NOVA would be a higher performance
vehicle and ultimately more reliable.[91] ' In support of his position,
Johnson noted that the Chairman of the DOD-NASA Civilian Military Liaison
Committee (Holaday) had reaffirmed both the original decision to proceed
with SATURN IB and the recommendation of the SATURN, NOVA, DYNA-SOAR/.

TITAN Ad Hoc Booster Committee to give SATURN a higher priority than
NOVA.[92] 1In brief, SATURN was of "the utmost national importance" to
Johnson because he felt that it alone had the potential to meet DOD

and NASA heavy payload requirements in the period 1963-1968 and to
demonstrate a propulsion achievement comparable to the Soviets. He

was not the only believer, and certainly not the most outspoken as
-1lustrated by the following trade press commencary:[93]

Hl [

... The date of the transfer of the SATURN pro- .
gram from the Pentagon to NASA may go down in history
as the point when the United States firmly committed
ivself to being a second-class military space power....
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_ I+ also will mark the end of the frustrating
saga of a Pentagon attempt to make the United States
a first-class military space power daspite the
hobbling restrictions placed on it by the Admini-.
stration....

Without question, the acrid smell in Pentagon
corridors these days is caused by the smoke frem the
burning of the military bridge to the moon and space.

Accordmgly, this article concluded, the Sov1ets would dominate "the moon
and most of cislunar space.

Johnson fought a strong rea.rgua.rd actlon throughout 1959. 1Inside
DOD, York (and others) opposed SATUEN IB because he felt that there were
no military requirements* for it and that the single thrust engine would
appear in sufficient time to accommodate the man in space program. PSAC
felt the same way and BOB was always éuspicious of military urgency as
a justification. York was, of course, proven by events to be absolutely
correct. - As the DDR&XE he actually cancelled SATURN IB once, then rein-
stated it. Jchnson gave this view ol York's. cancella.tion decision-[9h]‘

The wviews of Dr.Kistiakowsky, Ralph Clark, a.nd
others that the military communications requirements
of the Defense Department could better be satisfied
by the Launching of a substantial series of smaller
2h-hour' vehicles convinced Dr. York that SATURN, per
se, wag not required by the Defense Department for
the accommodation of its military requirements.

SATURN has been primarily defended since the establish-
ment of NASA as a military vehicle required for the
communications mission.

. Dr. York has never concurred with the proposition
that SATURN is necessary because he does not believe
space platforms and MRS-V have military applications.

* The Services, encouraged by ARPA and supported by JCS, manufactured
" oodles of "requirements" for space platforms, space patrol air
defense systems and countless other things, all of which "needed™

" s.per boosters, but making them stick in a budget -- the ultimate
t.3t of validity -- was a much harder proposition. {For example,

M: rorandum for the Acting Secretary of Defense from Col, Edwin EF..
Black, Military Assistant, "Requirements for Large Boosters,”
Jenuary 9, 1959.) It seems fair to say ihat ARPA was neither helped
nor hindered by the presence or absence of such "requirements."”

H‘ lf |
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Whatever the merit of the Kistiakowsky-Clark attribution, this is =n
accurate statement of York's position. York's official cancellation
notice to Johnson said that SATURN had no existing military justification,
that any future military requirement could be met by the proposed USAF
Titan-C, and that "by the canceliation the Defense Department will be in
a position to terminate the costly operation being conducted at ABMA, "
Johnsen said that if York had his facts right about Titan-C, he would
have to support the decision and in turn suggested transferring SATURN
and the Von Braun team to the Air Force. There was a great hullabaloo
raised sbout York's transfer decision in the world populated by scientists
and space technology people in the Services, NASA, industry, and else-
where. Under pressure, York agreed to a fuli-fledged technical review
of the TITAN C, SATURN and NOVA,* ARPA provided office space for the
reviewers. Presentations were heard from many interested parties in~
cluding ARPA, NASA, Air Force, and Army. After the review, York reversed
himself and approved SATURN. According to Johnson, he did this on the
basis of ARPA testimony. ' Shortly thereafter, however, York negotiated
the transfer of SATURN to NASA, 'albeit insisting throughout that there
must be a firm Presidential commitment to fund SATURN. Johnson said
that both he and Deputy Secretary Gates were perplexed by the apparent
conflict between the positions that: (a) there was no military require-
ment for SATURN, but (b) SATURN must be funded before DOD would let it

go.[95]

Looking back on this matter sixteen years later, York ewcplaz.ned his
decision essentially in terms of political feasibility:[96]

]
¢

N‘f

. I was always very much in favor of what we call
the SATURN today, but then we called it the NOVA.
I came to favor a program that would include a bigger
type as the next step, actually a four barrel type
which is very similar, not identical but similar, to
what is now the TITAN III.... At the same time I was
in favor of transferring all of the resronsibility for
. those big rockets to NASA and I was in favor of trans-
~ ferring Von Braun to NASA. Now, I soon came to realize
‘that I couldn't achieve all of these, and so I gave up
on the particular technological detail of having the
TITAN III iistead of the SATURN IB because the other
two were in my mind much more important. I talked
with Wernhes himself about that, and it beca.me evident
at that time that I might be able to get any two of
the three, out I sure couldn't get 'em a.J.J., so I
gave up on the unimportant cne." ,

The SATURN transfer d;ecision , taking it out of ARPA and out of DOD,
was a crushing blow to Johnson. and to many within the Agency. . It was

* York and Dryden were co-chairmen of ,the review committee,.
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ARPA's baby; it seemed so essential to achieving that urgent parity with

the Soviets that ARPA originally had been set up to do and that Johnson -

had been told he could count on doing with the highest level support;
and to Roy Johnson it was the key to a military program involving manned
space flight, space platforms and mareuverable, recoverable vehicles.

. By denying a military need for SATURN, one automatlcally denied all the
others. All of Johnson's associates agree that SATURN was & passion
for him: he had approved initiating it, he had kept it alive in the
face of serious budget opposition from BOB and others, he fovght for

its retention within DOD, and he was publicly to challenge the Admini-
stration on it. As one of them put it: "SATURN was the biggest
[personal] Roy Johnson contribution and he did it over the dead, dying
and bleeding bodies of just about everybody."[97] With York and Quarles
opposed, not to mention NASA and the Science Adviser's office, he was
unable to persuade a lame duck McElroy and ultimately lost the battle.

Nonetheless, as the SATURN transfer decision reached its climax,
Johnson and Von Braun teamed up in a cliassic challenge to the Adminis-
tration's desires by staging a well-atiended press encounter., just prior
to entering a meeting with Glennan on the planned transfer of ABMA. It
was two weeks prior to Johnson's announced departure from ARPA. Von
Braun presented Johnson with a giant scale model of SATURN and the two
men urged a two-year acceleration of the program and an additional
$100 million.[98] 7he Acministration had already doubled SATURN
spending over the previous year and alsc had rejected the extra $100
million réquest. But Johnson and Von Braun.'went public,” Iknowing.
they were embarrassing York, McElroy and the President. They also
reiterated their belief thnt there was a military requirement i'or SATURN,
ARPA staff admired Johnson for his courage =- rig;ht or wrong, th.ey knew
he meant it. SATURN went to NASA anyhow.

It was only & matter of time until NOVA (later rech'ristened SA’IURN)
triumphed over the original SATURN IB at NASA and-became the basic
booster for_ the U.S. man-in-space program. -Transferring the Von Braun
team out of the Army helped cool the Army's ardor for a major missile
and space role and relieved its R&D budget of that burden.  Transferring
the big booster function to NASA similarly helped tone down military
interest in futuristic space missions. Johnson, having experienced the
persistence and power of the’ Service burcaucracies and their supports,

later told the Congress that he particularly opposed the SATURN transfer

to NASA because he feared that Air Force would turn around and develop
one of its own, at immense cost, and che country wwld be stuck with two
super booster programs:[99] .

' The concern I ha.ve had about transfa arring
‘SATURN to NASA was that by so doing, since the Air .
Force has now been given primary military re- =
. sponsipility for space programs, that the Air Force

ll. [
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would then begin to create its own system, in-
cluding its own booster, and it is possible --
unless you gentlemen watch this very closely ==
that we will be going down the road of developing
another multi-billion space system to put Dynasoar
into orbit -- to do many other things -- and the
military will not use the SATURN project, and we
will have two parallel programs.

York's gamble again proved correct because the Air Force, despite some
determined efforts, was never able to transform Dyra-Soar into a major
program effort and found that NASA was particularly reliant upon it in
the booster area anyway.

Former ARPA staff recall Johnson's SATURN battles vividly ard with
admiration. At the time, virtually all of them felt he was right
and they were fiercely proud of his willingness to dispute York, Quarles,
Killian, NASA, BOB, and the Administration. After his resignation, he
returned to do battle on Capital Hill, With the wraps off, he riled
against indecision in the space program and once again pleaded for
maximim support [loo]

Finally, I would suggest that th:.s committee
continue to Be the watchdogs over the SATURN space
vehicle, This continues to be our big and by far
the most important space program for the defense
of our country. It will give us the potential to

mzet ‘Russia in space weapons delivery. Anthing more -
I would say on this matter is classified, but I
plead with all my heart and head that you not permi t
this SATURN vehicle to lag for the want of money,
management, direction, or .nil:.ta.zy support

Even though he was wrong about the specifics «= the SATURN IB and a direct '

military role in space -- his supporters feel that the subsequent Kennedy-

Johnson decision to spend billions to go to the moon was in many respects

a vindication of hls vision.

ﬂwou@out much of 1959 a pa.ra.llel struggle ensued over transfer of
the high energy CENTAUR upper stage to NASA., Quarles and York had a much
more difficult time bringing themselves to part with it because its use
with nmilitsry payloads was certain and they were reluctant to run the risk
of undue disruption. This transfer finally di”* go through, however, and
ARPA's connection with space launch vehicles ceased. ,

The Maneuverable, Recoverable Space Vehicle (MRS-V). The MRS-V pro-'
gram never reached formal tatus in the ARPA budget beyond the study '

stage , but Godel a.nd Clark have confimed that as the thinking of Johnson -

l'l f .
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and his associates (excluding York) matured, this concept became central
to the ARPA view of the future. Despite the Buck Rogers connotations,
ARPA's reference point actually was concern for practical considerations.
It was assumed that if space vehicles were to be useful to the military
in the long-run, they would have to be maneuverable (flexible) and re-
. coverable (economic), or as Johnson and Clark concluded, "You can't say
you've conguered space until you can go in and out at will,"”[101]

Roy Johnson certainly convinced himself that MRS-V had utility. He

also felt that he had a good eye for determining what would "sell” and
MIS plus MRS-V. was his selection, MRS~V subsumed the super thrust
booster and man-in-space. ARPA used to call NASA's Projeéct Mercury

the "first phase" of manned space flight, implying that there would be
other phases which the military might wish to carry further, for its
purposes, then would the science agency. ' ARPA fought for SATURN and

a DCD role in development of large launch vehicles largely because
. it wanted to be in a position to achieve a MRS-V type capability.
Johnson explained the military interest in SATURN to Glemnan in Sep-
:tember 1958: "The early capability afforded by the cluster project
would make possible a space platform for manned reconmnaissance and for
a related military space operating base."[102] NASA's- OVA would phase
in after SATURN and be used to support later military missions. ARPA
never opposed NOVA and in fact offered to add funds to it when the pro-
ject was under Air Force sponsorship and later volunteered funds to
- start work on a NOVA test stand at a time when NASA was having initial

authorization and budget difficulties. While NASA concentrated on capsule

recovery, DOD would look beyond to maneuversble and recoverable vehicles
which would "most nearly satisfy the military objectives in regard to

flexibility of mission and independence from ground guidance and recovery

operations during hostilities:"[103] The strongest case for MRS~V was
. stated by Johnson in these terms:[104]

... This program, as currently envisioned by
ARPA, will go beyond the NASA man~-in-space program
which has the goal of putting a manned capsule into
orbit. then effecting a recovery after descent by
parachute or other retarding device. The ARPA view-
point is that if a manned orbital vehicle is to avail
itself of its military potentialities it must be.
capable of maneuvering in and out of orbit and of being

- under sufficient piloted control to operate from pre-
determined fixed military bases. . This, of course,
will involve take~offs and landings. Maneuverability -
is of prime importance in evading interception and
minimizing susceptibility to countermeasure and
destruction of a manned satellite,

It should be noted that Johnson was being advised by the IDA technical

_staff that NASA was not doing the "human factors” R&D that was nacessary
to support the mating of man with the MRS-V concept.([105]

s .
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'Although.the phrase MRS-V implied a specific system or vehicle,

~ ARPA called it a program or "broad technical area" investigation that

hopefully would lead to a system. The initial studies were intended

" to analyze possible "mission concepts" and to commence preliminary con-

sideration of subsystems and components that might be needed. It was
assumed that data from the X-15, DYNA-SOAR, and Mercury programs would
be fed into MRS~V and that gradually a maneuverable, recoverable tech-

"nology weuld grow to the point where specific system would emerge. IDA

proposed including an analysis of the capabilities, advantages and dis-
advantages of using man in the program in recognition of the fact that

provocative language, ARPA's explanation of the aim of the FY 1960 MRS-V
program was decidedly temperate: "The goal for the year is to create an

.unprejudiced and knowledgeable climate from which rationally justified

military systems and research may evolve,"[107] The JCS weighed in with
a formal endorsement of the concept. The latter-day NASA interests in

. space platforms and recoversble bcasters make these ARPA ideas look con-

siderably less far-fetched than they seemed to detractors in 1958-59,
though without the military connotation. On the other hand, events
have shown that they were not "needed"” either to match the Soviets or
to fulfill urgent security functions on the time schedule which so com-
pletely dominated Johnson's words and actions., Sensitive to costs,
Johnson estimated in 1960 that msneuverable, recoverable space vehicles
for strategic purposss and an effective BMD system alone could consume
the entire defense budget.[108] He felt that money was being squandered
and priorities were not being set properly. Achievement of the manned,’
recoversble capability (starting with a SATURN booster) was his number
one pricrity. When York moved to exclude ARPA from space activities,
Johnson's hopes were reduced to Air Force continuation of DYNA-SOAR.
Using his authority as DDRXE, York was able to cut the, progect back in

’ 1960 (it was cancelled outright in 1963), in the sface of immense cost
. increases and gradual acceptance of the view that man in fact was not

essential to military space f\mctions [x09]

Al of the rationa.lizations that were based on:
having the man perform some specific military
function were found to be faulty. Either the
function could be better performed within the.
atmosphere than above it or it could be better

. performed by an unminned satellite than by a

. manned one. The general rationslization that

. man was more "flexible" was, of course, true,-
but its relevance to the Air Force's mussion
was never clearly established. Furthermore,
saying that a man's, judgment is necessary somes
where in a military space system is not tantamount
to saying he is nexdzd in the part of the system
that a.ctua.‘.u.y oriLis.

this crucial issue was not fullv resolved.[106] Compared with Roy Johnson's.

b ¢ .
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The Transfer Issue

Despite the often deep distrust between ARPA =:3 the Services and
ARPA and the PS'AC-ty'pes s ARPA was unusally non-acquisitive or possessive
for an agency of its size, budget and stature. Roy Johnson an. all his
senior aides believed in rapid trensfer of satellite programs to the
Services for operational deployment, as soon as fzasibility was prcven.
Repeated interviews reveal that the ARPA staff reflected almcst per-
fectly thz feeling of the times that there were countless important
scientific and technological jobs to be done. They did not feel par-
ticularly propristary about keeping projects. As early as July 1958
Johnson specmflca.:ly asked the Secretary to designate an orerating
agency for the reconnaissance satellite system.[110] He felt then ,
that it would te cost effective to make such a designation so that
training programs, hardware and facilities scheduling, etc. could be
phased in and because it became obvious that the R&D on ground communica-
tions and data processing could be done in the same facilities that
would be used for the operational system. Johnson annoyed the Air Force,
of course, by suggesting that the Secretary consider a joint inter-
service command reporting to the.JCS, to operate the system.

In the spring of 1959 ARPA formally 1ecomnemied that the Secretary
and the JCS designate operaticnal responsibility within the Services for
the reconnaissance, missile warning and navigation satellites and the
satellite detection programs so that they, as the ultimate users, could
make preparations to receive these interim systems and continue their -

‘development.[111] Roy Johnson determined as a matter of policy that

ARPA responsibility for space programs normally should terminate with
the successful performance of a first protctype model. "Termination"
was by now foreseeable. By mid~1959 ARPA had estimated actual transfer
dates for the reconnaissance, communications, navigation, and missile
early warning satellites and the satellite detection fence, all falling
in the 1961-62 period.[112] The bulk of ARPA's planned space program
thereaftier was to rest with achieving flexitle manned space wission
capebilities. In early September Johnson formally requested that the
Secretary transfer SAMOS, TRANSIT, COURIER, SATURN, and SHEPHERD

(tracking) space system development projects to the designated Services. [113]

On September 18, 1959, the Secretary formally assigned responsibility for

. payload development and payloe. R&D support and product:uon improvement
.for tne interim satellite early warning and reconnaissance systems to the

Air Force, tBe interim navigation system to the Navy, and the interim

‘commanicy t:.ons system to the Army.[1ll4] Air Ferce was made responsible

ibr all DOD launch vehicle interests.

In thecry, Johuson foresaw ARPA cohtizﬁuing to do advanced space’

‘research, primarily oriented to maveuverable manned operations. Events

were to snuff out that rision before the end o 1959. Thus ARPA merely
had bteen, in effect, a "holding company” for the space program:[115]

4
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"Yes, strictly, that's all it was ... until the e01sion was pade to
set up MNABA., It wus s*r;ctlj a hclding operation.”

THE PROGRAM BASE-FORvIHE 1960'S

Although Roy Johnson devoted mest ¢f his time to the space program
and bitter disputes over power and 1olicy, there were other important
activities under way in the Agency. Programs in ballistic missile
defense (BMD); solid propellant chemistry, and materials science re-
search were formulated during Johnson's tenure and the nuclear test
detection research assigrment was forzally made, though not yet publicly

announced. These programs were to form the core of ARPA's substantive
1nterest for a decade., Thus the-experience of rapid prograz spin-offs
following the first two years of ARPA's existence was followed by a
lengthy period of programmatic s+tabilit

Ballistic Miazsile Defense

As noted in Chapter I , the subject of defanse agair sb mls-llea
was raised by some scientists and others in the mid-1950's, Conzidered
{ar-fetched at first, Soviet ICIE achievements suddenly gave the.subject
credibility and urgency. The Presilent was forced to concede after
Sputnik that "no defensive system today can possible be air-tight in
preventing all breaX-throughs of planes and weapons” ahd he admitted
the need to develop an active defense against missiles,[115] Killian.
nad been prominent in warning t-at the U.S. was vulnerable to the
missile and it was ro surprise to find that research ani development
on BXD systems was formally listed as 2 highest prioritj cbjective by
“he President in January 1758, alorg with the- IRBH s, IC%'s and
nilitary space programs,

Air Force and Army were develoozrw ccmpeting syst ems' WIZARD and
NIKZ-ZEUS, respectively, at the $4Q million per year level. McElroy
was generally supportive.of the Army role in BEMD, .but genuinely fearful

hat he could not keep the Air Force out. The two Services had been
battling for the future operational mission assignment by conducting
F&D programs as "natural" extensions‘of their res pective interests in
air defense, : : .

The incentives, in this sort of environment tend to lie in the
directlon of a premature rush to get something operational at the ex-
pensc of an optimal RkD program. Late in 1956 Secretary Wilson sought
to reduce the friction by assigning Army responsibility for point defense
against ballistic missiles and the Air Force responsibility for area
iefense, with both n*ovrama to be monitored by a DOD ARM Conmittee.lll?]
In January 1958, McElroy ordered continued development of V*KE-ZEUQ
and ‘a-halt to the WIZARD program, This decision applied to. syst

]
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develcpment only; assignment of the future mission respcnu1b1T1*y for
deployment was nct addressed. MeElroy was aw..e that part of Cen.
Schriever's attack on Eisenhower's State of the Union Message endorse-
ment of ARPA was based on anger over the Air Force's potential exclusion
from BMD work.[118] He also knew that the Air Force was keen on concepts
such as BAMBI (Ballistic Missile Boost Intercept) and SPAD {Space Patrol
A1r Defense) using satellite-based interceptors. He had visions of an
irmensely expensive program based cn this notion, over which he would
have no control, not to mention serving as a platform from which the

Air Force would mount an unrelenting politicar attack orn ZEUS and any-
thing else the Army proposed to do. Thus ARPA was assignred all BMD

work in DOD pr_marllJ as a means of excluding the Air Force from this
field.[119] By putting it there, McElroy alsc hoped to get an cb-

Jjeetive assessment of future altermnatives -~ on that criterion ARPA
performed well because it did not erdorse satellite-based systems and it
played a major role in the downfall of ZEUS as well, From the very be-
ginning of his conceptualization of an ARPA, McElroy lumped EMD with

space R&D as a major assigmment. Thus & problem area with Presidentially-
apn*oved prlority was selected in advance for ub advanced research group.

At the technical level, a number of scientists had becone lnterested
seriously in BMD problems., Wwilliam Bradley hud directed a subcommittee of
the Gaither Cormittee in 1956 that looked into the problem of identifying
re-entry bodies (Albert Latter and Richard Holbrock of BAID and William
Hutchins were among its mesbers).[120] Holbrouok, ia {act, had been
worzirg on BMD systems problems since 12953, BPRradley's Gaither Subcommittee
thougnt that the main problem was kill mechanisms and discussed the feasi-
bility of decoys, jammers, etc. that would coémplicate the "kill" task.

They looked at all the known discrimination measures, producing relatively
arcrme technical analyses that werc, of necessity, linear, i,e., extra-
polating from one event tomany but with no ability to handle interactions.
Th.y recommended an elaborate research program, but had no idea haow to
start it, , : Co

This groupr felt that the decision to proceed with ‘the Vangua-d pro-
gram probably would lead to a new, temporary space agency somewhere in
DOD. It believed that the BMD problem was also well-suited to sich an
agency: 1t was tri-Service; it would be very expensive; and the sub-
committee and the sclentific community were already convinced that ZEUS
‘would not work, though none were under the illusion that the Army could
be "turned ofr."[l2l]

. About a month after Spuunik, Holaday set up a Reentry Body Identifica-
" tion Group under Bradley with .the task of advising offensive missile
degigners whether the Soviets could successfully build an anti-mizssile
defense qystem.[l2“] Most of the members nad been on Bradley's earlier
Zroup: [ 123] : . ‘ :

i
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They studied the question of whether ABM was
possible.... They studied both sides of that
question, and they talked about penetrating
ABM's, and they talked about multiple reentry
vehicles as sort of being the ultimate pene-
trator....

They considered virtually every kind of potential decoy: bocster frag-
ments, chaff, radar blackouts, etec. Multiple warheads were pcstulated
as a means of simply exhausting or saturating the defense.

Bradley's group was at work in Hovember 1957, during the period
when McElroy was formulating SPA and ARPA. Holbrook believes that
somebody on the technical side appealed to the Secretary and/or Quarles
to include BMD in the new Agency's assigmments and to give it all the
Service funding for that purpose. In any ‘event ARPA received the
assigrment, including all of the ZEUS program. Bradley meanwhile -
assumed chairmanship of PSAC's AICBM Panel, a group that included
Harold Brown, Richard Latter, Wolfgarg Panofsky, Edward W. Purcell,
and Jerome B, Wiesner. Presciently, this Panel reported to Xillian
in April that the EMD problem was meense (124]

Though we believe it is important for work in

this field to proceed with the highest urgency,

we also feel that it is important for you and
.others in key govermment positions to realize-
fully the extremely difficult nature of the anti-
ballistic missile defense task and to understand
clearly that there are many reasons to question
the wltimate utility of such systems.

The rarel outlined some reasons for its essimism -~ kill problems,
decoys, radar camouflage, electronic countermeasures =- and urged & come-
prehensive R&D prugram to investigate them, Existing fragmented programs
would not suffice and neither would ARPA because its range of respon=
sibilities was so broad that ABM work would get lost in the shuffle.*

The Panel feared that: (1) DOD was in danger of developing at least two
independent and incompatible BMD systems, and (2) many of the most diffi-
cult questions would "continue to be ignored or swept under the rug.' :

- Accordingly it’ recommended a special agency with the following tasks:

1. Estatlish immediately the characteristics of the NIKE= -
‘ ZEUS as a completely integrated system, given certain

* This fear may have been well-founded until ARPA 100t the cpace programs
and DEFENDER became its ‘largest effort. The project was thoroughly -
reorganized following the iransfers. ' o
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doubts about the concept the Army had under develop-
ment. ' I

2. Establish a system for realistically testing the
effectiveness and onerateona.l readiness of an A.::J,
system.

3. Establish an effective resea.reh program on- warhead
and re-entr; body destruction.

L, Establish a research program on methods for copmg
-with decoys and jamming.

5. Sponsor an mten51ve component and sub-system' program,

6. + Decide on the development and testing of the interim
system, .

. 7. Integrate the BMD system with the contmenta... defense

systen.
8. "Search for and give support and encourag,ezﬁent to needed
new ideas in the field. Proposed systems may very well
not work."

9. Continue to examine and evaluate evolving systems ideas
in the light of new scientific information.

10. Inter-relate the ICBM and AICEM work.

Removing ‘the few near-term and more operationally-related tasks on the
list (which ODDR&E ultimately was to take on) it was a classic definition
of an ARPA assignment, DOD did not accept the suggestion to create another
new agency, but ARPA undertook and develuped the mission from almost
exdctly the viewpoint outlined by Bradley's Panel. While working with :
PSAC, Johnson and York also sought Bradley's advice, including his assess-
ment of work being done around the country in the BMD field.[125]. Bradley
later directed the IDA work program:fcr ARPA. The first two ARPD/IDA ,
staff hired for BMD work were Hutchins and Holbrook. ARPA- elso attracted -
first quality talent by means of ad hoc panels, cozmitiees and review.
boards. For instance, Drs. F. J. Overhage (Lincoln Laboratory), Sidney
Pessman (RA{D), Edward M. Purcell (Harvard), Chalmers Sherwin (Illinois),
-and Jerome Wiesner (MIT). were established as a review board to determine
the extent to which the technological feasibility of infra-red satellite
systems for ballistic missile defense had been demonstrated by available
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evidence.* The board's views definitely influenced ARPA's funding
decisions in this area, ARPA thus became the focal point for the work
of a cadre of highly imaginative scicucis*s whose werk was to have
immense impact on ballistic missile defensc .in the Uaited States.
Moving easily between ARPA, IDA and other not-for-profits, industry,
PSAC panels, and other advisory groups, they were able to exert great
influence.: York is highly complimentary in this regard:[126]

[S]o you've got a flow of guys with particular
memories through all this sort of thing and part
of what ARPA has contributed over the years is

to have been a focus of these people; it's been

a part of the intellectual idea exchange mechanism
at the very top of the Defense Department. That
probably has worked quite a bit better than it
would have worked if it had been in a Service,

. One of the biggest tasks awaiting Roy Johnson on his arrival was

how to manage the very large existing BMD programs inherited from the
Services and how to create an "advanced" research effort seeking to go
beyond them. He very quickly concluded that ZEUS was much too far along
in the development cycle to warrant ARFA involvement. Much of the

mrney requested for ZEUS in FY 1959 was for early commitment of pre-
preduction, production and construction funding. Johnson was a sufficiently
experienced businessman to recognize the pitfalls of trying to direct an
_operavional systems program from an R&D unit. In his first Congressiocnal
presentation of the ARPA program he said that "we did not feel that ARPA
should ever get into that kind of a program where hardware [procurement]
was contemplated. ARPA's role is to stay with research out ahead."[127]
Thus he sought and obtained McElroy's approval to return ZEUS responsi-.
bility to the Army. ARPA's role was described as."general direction of
developmental efforts for an active missile defense system against the
ICBM" and the ZEUS money in ARPA's FY 1959 budget ($57.7 million) was
simply transferred direct to Army.[128] The following year ARPA was

out of that channel .completely. Meanwhile it sifted through USAF -
supported work in radars and systems. conecepts such as BAMBI and SPAD,
accepting some and modifying, dropping or phasing out the rest. One

of York's first acts as DDR&E was to formalize this arrangement by assign-
ing ‘responsibility for BMEWS to the Air Force, for the ZEUS system ‘then
under contract to Western Electric to the Army, and for "research in the

H‘ l’ .
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* The same technique was Tsed successfully in the space programs, e.g.,.
an Ad Hoc Panel on Communications Satellites composed of Wiesner,
John Plerce of Bell Telephone Laboratory, H. V. Gaskill of Collins
Radio, and A. F. Donovan of STL,
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field of Advanced Ballistic Missile Defense" to ARPA.[129]

' The outlines of Project DEFENDER were sketched when Johnson and .
York testified on the first ARPA program in April 1958. Its purpose
was to do research on unan.wered BMD questions, leading to techniques
and equipment that might up-grade the ZEUS system or lead to an entirely
different one. Jonnson and York conceded that ZEUS was the best thing
available, but refused to be very posltlve about it. York stated,
diplomatically:{130]

There is nc agreement on how effective NIKE-ZEUS
will be. It will cexrtainly work to some extent,
but I do not know how well. I really cannot answer
the que~tion because it is the usual race between
offensive and defense. '

The as yet unformulated ARPA BMD program was outlined by York in a way
that captivated his House Subcommittee audience. The building blocks
of the program would te: (1) identification and study of relevant re-
entry phenomena, (2) what to do about decoys and discrimirating between
them and the warhead, and (3) weapons effects. ARPA would consider not
only re-entry problems, but detection at the launch period as well in
order to get extra warning time:[131]

[0]pe of the reasons for doing this research on
finding out what happens as this nose cone tra-
verses the atmosphere is to see if nature is not
on our side, so to speak, and if we cannot disccver
some phencmena that we can use in order to detect |
it on its way ur. |

It was also pointed out that the data processing requirements implied by
successful detection of and discrimination among reentry bodies would

require the design of new computer systems. It is difficult to imagine
in this day of desk-top computers, but in 1958 York was compelled to ex-
plain what a computer was: [132] '

«o. One of the next things we have to try tc do
is to design a computer system wiich is a big set of
electronic hardware that does mathematics at a faster
rate than it can be done any other way. We have to
design some kind of a system that will notig¢e that
some of these are slowing down faster than ¢thers and
automatically tell us. that they are not the|warhead.
That means that there has to be designed a %ig piece
of what is referred to as a logical machinery.. In
principle, if you have all of this data, afterward,
in the next couple of weeks, you could look|it over

t
L
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and decide which is what, but all of it has to be
done in that one minute, and no human reaction could
be fast enough. All of this has to be done by a
machine which is designed, not only to observe these
things and observe all of the tracks that they are
making, and so on, but a machine which can actually
decide that some of them are going too slow and are
not the warhead, and, therefore, shoot at this other
one over here,

One of the first moves Johnson and York made was a visit to Lincoln
Laboratory (May 13, 1958) to encourage Lincoln to expand its field measure-
ments of radar echos from reentry bodies, at various frequencies. Johnson
at one time was thinking of a Ramo-Wooldridge type of management structure
for all of DEFENDER and also broached this idea to Lincoln. The latter,
somewhat skeptical about Johnson's "fourth Service" line, felt that
' DEFENDER was a cuancy program and decided that there was some danger in
getting too locked into it.[133] Lincoln did agree to gather basic
physical data under an ARPA Order with an effective contract date of
October 1, 1958 and it also left the door upen to expansion:[134]

1

|
1

H‘ 1

Later, if warranted, it is expected that further
experiments will be included to investigate -
methods for applying the knowledge gained to the
problem of ICBM decoy dlscrlmlnatlon or reentry
body discrimination....

Thus the ground'ork was laid for a partnershlp, often somewhat petulant,
that becane a mainstay of future ARPA programs

When Hutchins, Holbrook and the other IDA staff began to assemble
in ARPA in June and July 1958 they were confronted with a $110 million °
budget. Knowing that the IDA BMD group was planned to be eleven men, |
they divided the $llO million by eleven and developed an eleven part |
progrem outline in a matter of a few days. ' This soon evolved into a
- "panel" structure, but with each panel essentially consisting of a
single "chairman" drawn from the group. With Hutchins serving as over-
all group leader, the first framework consisted of panels for: upper
atmospheric physics, very early warning, instrumentation and special
ranges, destruction mechanisms, anti-satellite defense, active defense,
interception, data processing, and radarX* Obviously, an equal division

* To give the flavor of the IDA arrangement, each "panel chairmen" was
drawn from a different defense contractor group. The contractor
affiliations of each of the above panel heads were, respectively:
Sylvania, RCA, Lincoln Laboratories, Ramo-Woolridge, Bell Telephone,
RAND, JPL, Sandia, and General Electric. :
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of budget between these panels was not particularly logical, and some
of the technical areas (e.g., radar) grew quite large while others
were modestly funded, and eventually merged into broader organization
categories. Nevertheless, the tendency to more or less evenly divide
tiie work between strong, co-equal staff members resulted in a rather
sprawling DEFENDER organization throughout the Johnson period. This
was a condition that was to be criticized and rectified during J. P.
Ruina's tenure.

Simultaneously with attemptlng to structure a program, it was
necessary to deal with industry proposals. ARPA assumed that industry
would be the most likely source of ideas and for most of 1958 the BMD
group was deluged with them. As with outer space, the pace was frantic.
It was not unusual to schedule seven or eight presentations a day. The
scramble for contracts was intense. For instance, one participant re-
calls getting three different proposals for acquisition radars from
three different parts of Raytheon, each of which did not know about
the others.. . .

As with the outer spacs projects, BMD work had its moments of melo- ~
drama, or so they seem in 1975.  ARPA considered the Tradex, Fincushion, —=
Arecibu, DAMP, and HF Ionocpheric¢ radars to be a set which hopefully would
produce high quality and hitherto unavailable data about warhead and decoy-
flight before and during reentry. Far from being regarded as routine devel-
opments these radar programs were considered by ARPA to have truly revolu-
tionary implications. A contemporary description of the radar program tells
us something of the tenor of the times and of ARPA's visualization of its
own role:[13 p]

The high state of development of radars placed it

in the forefront of sensor technologies applicable

to BMD systems. The state-of-the-art at the incep-
tion of the DEFENDER program appeared to be not too
-far behind .the requirements to meet the earlier
postuldtions of the BM threat. It was soon apparent,’
-however, that nose cones of more scphisticated design
accompanied by even the crudest decoys placed BMD
radar requirements at best several orcders of magni-
tude in advance of the capabilities of the most ad-
vanced existing air defense radars. The most serious
deficiencies existed in the high power, resolution, o
and multiple target handling capabilities. The : -
scope of these deficiencies dictated the need for
heroic measures; and accordingly, the early DEFEMER
program spawned some entirely new concepts in radar -
design; i.e., ESAR, PINCUSHION, ORDIR, ete. (Under-
line added.)




Richard J. bBarber Associates, Inc.

IIT-57

In the same vein, ARPA launched GLIPAR, the Guide Line Identifica-
tion Program for Anti-Missile Research. This was a somewhat innovative

- management approach intended to identify unorthodox approaches to the

BMD. problem. The program itself, the way in which it was handled and the
use to which the results were put were somewhat characteristic of the
free-wheeling ARPA of 1958-59. Flrst the philosophy behind GLIPAR:[136]

Project GLIPAR mey be viewed. as an experiment
in research methodology. It is likely that un-
expected benefits will accrue, but there is no

- agsurance that its directed goal will be achieved,
that of setting an effective stage for rapid develop-

. ment of vast new capabilities in defenses against
ballistic missiles. If the project is to have
reasonable chances for success at all. it is necessary
that the broadest possible attack be made, this imples
a large number of independent efforts. The requirement
for wide diversity derives from the fact that one cannot
predict in advance where the critical contributions
will be made. Hence, the best that can be done is to
arrange for a wide array of independent and competent
thought to be focused upon the prcblem at hand.

. (Underline in original. :

1

H‘ h‘

Second, the participants were given a set of parameters quite unlike

_ those conventionally issued: (1) to examine possibilities on a very long

time scale, namely, 20 years ahead rather than "immediately," (2) the
necessity to prove the non-feasibility of an idea; that is, ideas were

to be taken as pla.us:.’ble unless it could be demonstrated that they were
not feasible, and (3) each response was to contain a package of alternative
sclutions with relative values placed on each alternmative, rather than

. dealing exclusively with a single approau.h.

" Third, the program was developed and carried out with rema.rka.ble
speed, Internal discussions were bégun in early November 1358. By '
Jenuary 30, 1959 Roy Johnson had invited 48 organizations to attend a

- bidders' conference, Forty-two of them: attended the conference in -
‘February and 30 submitted proposals by March 20, 1953, An advi.;onr
. committee or two principals and one alternate from each of the Services

was used to compare and rate the proposals. IDA staff did not participate

'in the voting but did take part in the committee's deliberations. ARPD/

IDA used the committee’s work as a basis for »ecommendations to ARPA in -
April, nemely, the funding of 12 contracts at an average cost $135,000 '
each: Aeroneutronics, Allied Research, University of Chicago, Convair,-

GE Tempo, General Mills, Hughes Aircraft, Industrial Research Associates,
Ramo-Wooldridge, RCA, Republle Aviation, and Technical Operations, Inc.

Bach contractor was given ceven months to write his report. Then all of

them spent two months working together to integrate their findings, Joined
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by weil-known consultants and DOD personnel in order to give the final
product appropriate exposure and "national recognition." Speedy decision-
‘making, use of many firms and universities, and the involvement o Service
and IDA technical persomnsl were common in ARPA. Later the Agency was

to become more self-oriented, but it still retained a penchant for '
drawing on outside talent. ARPA's willingness to involve Service R&D
people in its work, even at the program plamning stage, e.g., GLIPAR,
Solid Propellant.Chemistry and the Materials Sciences, was an important
factor in breaking down initial Service hostility to the ARPA idea and

it helped smooth establishment of the executive agent system on which .
ARPA had to depend for procurement and detailed technical monitorship.

Illustrative of ARPA's high risk outlook, the Agency commenced
support of laser work in 1958. Dr. L, Goldmuntz, then associated with
a small firm (TRG) that had an idea about the laser concept, relates
that he had knocked on just about every docr in Washirgton before some-
one suggested trying ARPA. There he recalls finding people: (1) willing
to listen, (2) able to understand clearly what was being said, tech- :
nically, and (3) in a position to act.[137] ARPA provided support for -
the idea. Indeed Dr. Charles Townes credits ARPA with being the first
to support a major effort in laser development:[138] '

|.‘ lf

ARPA did it before it paid off in any
military sense -=- that's their function.
30 their early work was quite important....
Though ultimately TRG did not contribute
anything spectacular, ARPA helped to get
the field go ng. '

Compared to the spe:e programs, ARPA's BMD work tended to draw
favorable, if exagge-:s.ed, media coverage:[139] :

DEFENLER ... is of such fantastically increasing

complexity that it makes such medieval problems

as counting angels on the heads of pins appear

easy by contrast. It invelves study of such R )
possibilities as death rays, ant:.-granty machines

and magnet:.c walls. :

The glittering goal of the entire effort is the ‘

development of an ICBM defense that would be both )
much better and much cheaper thsn than the Army*s -
NIKE-ZEUS. cee

By mid-1959 ARPA had identified what was to become the exux of the great
ballistic missile defense policy debate a decade later:[140] "Money is

.very important in all. this, We want someth:mg that costs us no more to use -
. against an ICBM than it cost. the enemy to launch the ICBM against .us,
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Othemse, if it costs us a m:.lllon every time he spends $100, he'll ruin
us.

Solid Hopg]_lmt Chemistry

Solid rocket propellants had been identified by scientists in the
mid-1950*'s as worthy of special research attention. The von Neumann
Committee urged an accelerated program and when PSAC was set-up, Dr.
George Kistiakowsky put together a panel to review the status of solid
propellant chemistry and prospects for improvement. He repcrted tc
Killian on March 13, 1958.[141] The verdict: entirely inadequate R&D
effort in a field which could be regarded as "wide open.” Kistiakowsky's
panel recommended a vigorous R&D program featuring the following char-
acteristics: central coordination and direction; information exchange
among participating organizations; a level of effort in the range of
support for 50-100 Ph.D. chemists; strengthening and using existing
organizations (Aerojet, Thiokol, Rohm & Haas, Redstone, and JPL) for
applied research; support of work on synthetics with research teams
at large chemical firms such as Dufont, Carbide, MMM, Olin~Mathieson,
ete.; and support of university scientists to work on syntnetics and
the thermodynamic properties of materials under consideration.

The panel was somewhat appalled at the small number of Ph.D. level.
scientists at work on solids (no firm had more then nine; most had one
a two) and felt that this fact alone could' explain much of the slow rate
of past progress and "the lack of obvious prospects for drumatic improve-
ments in the near future."” The panel argusd that throwing advanced v
propellant problems at "high powered research groups containing dozens
of Ph.